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British Electrical Power Convention 


Tue fourth British Electricai Power Conven- 
tion was held at Bournemouth this week from 
Monday, June 16th, to Wednesday, June 18th, 
under the presidency of Mr. P. V. Hunter. 
His presidential address, on Monday, was con- 
cerned with the basic organisation of industry 
and with the impact upon industry of the 
Monopolies Commission, the Government- 
sponsored productivity teams, and nationalisa- 
tion as opposed to free enterprise. He spoke 
of tho harmful effects of the widening gap 
between management and workpeople, which 
sprang partly from the increased size of the 
larger companies, American experience showed 
that the well-being of the workers was best 
served by increasing productivity and leaving 
it to the trade unions to see that the work- 
people shared properly in the resulting increase. 
Mr. Hunter went on to express his conviction 
that the goodwill and interest of the workers 
in the organisation which they served was a 
prize worthy of almost any effort. But taxation 
tended to blunt the workers’ main incentive 
to higher productivity, and.it seriously restricted 
the managements’ efforts to re-equip their 
factories. On the subject of monopolies and 
trade associations generally, Mr. Hunter thought 
it doubtful whether any other system than 
that which had been gradually evolved would 
have given better service to the public in an 
old-established industrial community. Cut- 
throat competition, as an essential trading 
condition was, in his opinion, suitable only for 
young and rapidly developing communities 
with unlimited indigenous natural resources 
in raw materials. The afternoon session on 
Monday was given up to the discussion of three 
papers devoted to the merits of electric cooking, 
water heating and comfort heating. On Tues- 
day morning, Dr. R. S. Vincent gave a lecture 
and demonstration on high-performance dielec- 
trices with special reference to power factor 
improvement. The afternoon session on Tues- 
day consisted of the discussion of a group 
of seven papers dealing with various aspects 
of the main theme of the convention—research 
in the electrical industry. The annual general 
meeting, which was held at 11.30 a.m. on 
Wednesday, brought the proceedings of the 
convention to a close. 


Engineering Work in the Mining 
Industry 

THE annual conference of the Association of 
Mining, Electrical and Mechanical Engineers has 
been held this week at Blackpool, and was 
addressed, on Tuesday, by Mr. E: H. Browne, 
the National Coal Board’s director-general of 
production. In the course of his address Mr. 
Browne expressed the view that mechanical 
and electrical engineering in coal mining 
needed to be strengthened to meet present and 
future demands. Mr. Browne said that 
statistical increases in the amount of machinery 
installed in the collieries did not fully reflect 
the changes which the industry was under- 
going, and that the information available took 
no account of much intricate plant which was 
being installed, but he emphasised that it was 
underground particularly that the growth of 
machinery had taken place. Mr. Browne went 
on to say that we were only on the fringe of 
the general modernisation of this country’s 
collieries. At the coal face new machinery and 
new techniques were being tried. However they 
turned out, there was a strong likelihood that 
more and more complicated machinery would 
be used and there would be a greater degree of 
concentration requiring standards of perform- 
ance and maintenance of equipment to be 
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higher. The reconstruction of collieries, Mr. 
Browne continued, meant on the surface much 
more mechanical equipment for handling and 
cleaning, more equipment at the shaft top and 
pit bottom, new underground roads with 
modern transport systems, and mechanical 
equipment in many parts of the mine where 
human labour had been extensively employed 
in the past. 


Higher Technological Education 

In a Parliamentary reply made last week, 
the Chancellor of the Exchequer, Mr. R. A. 
Butler, said that the Government considered 
that a most important means of increasing 
productivity in industry was to improve the 
facilities for higher technological education. 
The Government was convinced that that could 
best be done by building up at least one insti- 
tution of university rank devoted predomin- 
antly to the teaching and study of the various 
forms of technolozy. Practical possibilities of 
the best way of doing that were now being 
explored. As regards the last Government’s 
White Paper, the Chancellor continued, the 
present Government fully recognised the im- 
portant contribution which some technical 
colleges could make to higher technological 
education, and pro’ Is for making improved 
financial assistance available for selected 
collezes and courses therein would be announced 
shortly. The Government, however, did not 
propose to establish a non-teaching, award- 
making body under the title of the Royal 
College of Technology. 


Royal Aeronautical Society’s 
Garden Party 

On Sunday last, the Royal Aeronautical 
Society once azain held its annual garden party 
at the White Waltham airport, near Maiden- 
head. It was attended by many distinguished 
guests, including members of the Diplomatic 
Corps, the Services, Government departments, 
and the aircraft industry. Many of the aircraft 
in the flying display and most of those in the 
static park were light aircraft designed for 
those few who can still fly for the sake of flying. 
One learned over the Tannoy system that, in 
fact, there are now only 4500 people holding 
current private pilot’s licences in this country, 
and of the 390 privately owned aircraft, 290 
are classed as “ business.” Amongst other 
aircraft in the display were three helicopters, 
and members of the British gliding team 
attended with one of its gliders. Of unusual 
interest was a demonstration of a model radio- 
controlled glider, which was given by members 
of the Low Speed Aerodynamics Research 
Association. The radio equipment provides 
four independent channels, one each for the 
ailerons, elevator and rudder, and the remaining 
channel will be used for an auto-pilot now under 
development. The position of the control sur- 
faces is unaffected by distance from the trans- 
mitter when the aircraft is in range. A control 
accuracy of ¢ deg. on +30 deg. movernent 
without drift has been obtained. During its 
flight left and right-hand turns and a dive and 
recovery were executed. 


Honorary Membership of the 
* Mechanicals ” 

THE council of the Institution of Mechanical 
Engineers has elected Lord Dudley Gordon, 
LL.D., and Mr. James Alexander Jameson, 
C.B.E., to honorary membership of the Insti- 
tution. This honour has been conferred upon 
Lord Dudley Gordon for his distinguished 
services to the Institution and to the achieve- 


ment of its objects, and upon Mr. Jameson for 
distinction in the practice, organisation and 
administration of engineering. Lord Dudley 
Gordon, who is chairman of J. and E. Hall, 
Ltd., and Hadfields, Ltd., was educated at 
Carzifield, Edinburzh, and at Harrow. He 
became a pupil at the shipyard of Hall, Russell 
and Co., Ltd., Aberdeen, in 1902, and later 
continued his training on the technical staff of 
W. H. Allen, Sons and Co., Ltd., Bedford. He 
joined J. and E. Hall, Ltd., in 1907, was 
appointed manazing director in 1912, and 
chairman in 1937. Lord Dudley Gordon is a 
member of the executive committee of the 
British Iron and Steel Federation, and a past 
president of the British Association of Re- 
frigeration, the British Engineers’ Association, 
and the Federation of British Industries. He 
was elected to the council of the Institution in 
1940, a vice-president four years later, and was 
president in 1947, the Institution’s centenary 
year. Mr. J. A. Jameson is a director of the 
Anzlo-Iranian Oil Company, Ltd. He was 
educated at Allan Glen’s School and the Royal 
Technical Colleze, Glasgow, and served his 
apprenticeship with D. and W. Henderson, 
Ltd., Glasgow. Subsequently he worked for a 
period at the Clydesdale iron and steel works 
of Stewarts and Lloyds, Ltd. Mr. Jameson 
joined the Anzlo-Persian Oil Company, Ltd., 
in December, 1909, and for the next eighteen 
years occupied various positions with that com- 
pany in Iran. Returning to London in 1927, he 
became deputy director and general manager 
of the production department of the Anglo- 
American Oil Company, Ltd., and was elected 
to the board in February, 1939. 


The British Transport Commission’s 
Accounts 


Tuts week, the British Transport Commission 
has published, throuzh H.M. Stationery Office, 
its financial and statistical accounts for the 
year 1951. This procedure, it is stated, is in 
accordance with a Government decision that 
the accounts should be issued as a separate 
publication a few weeks in advance of the 
Commission’s annual report. The accounts 
show that the Commission’s undertakings— 
rail, road, docks, hotels, &c.—earned a revenue 
surplus of £2,900,000 last year. This is the 
first surplus since the Commission began 
operations four years ago, and, with the 
exception of London Transport, all the priacipal 
undertakings contributed to the improvement. 
From the surplus, « sum of £2,700,000 has to 
be deducted in respect of capital redemption 
and £109,000 for “special items,” leaving a 
eredit balance of £100,000, compared with a 
deficit of £14,100,009 in the year 1950. The net 
traffic receipts—that is, gross receipts less work- 
ing expenses—from the Commission’s under- 
takings last year were £40,000,000, an improve- 
ment of £9,700,000 over 1950. To that total 
British Railways, including collection and 
delivery services, contributed £31,700,000, or 
£8,100,000 more than in the preceding year. 
On’ the other hand, there was a deficit in the 
London Transport account. The gross receipts 
from its road and rail services were £43,898,591 
and £16,522,027 respectively, but the working 
expenses of the road services, including deprecia- 
tion and normal renewals, required £45,485,613. 
A statement accompanying the accounts says 
that equilibrium in the Commission’s finances 
was achieved last year despite ever-rising 
lavels of wazes and prices. During the year, the 
annual rate of expenditure suffered identifiable 
increases of about £70,000,000, the most 
important being in wages, coal, oil fuel and duty, 
steel and other materials. 
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Harvesting of 
Brown Sub-Littoral Seaweeds 


No. II—THE CONTINUOUS GRAPNEL METHOD* 
By J. M. HAY, D.Sc., M.I.Mech.E., F.R.S.E. 
Machinery is being devised for the commercial harvesting of British sublittoral sea- 


weeds. 


Two main principles are being investigated, namely, tearing the weed from 


the sea bed and raising it to the surface mechanically and cutting the weed from the sea 
bed and raising it by entrainment in water. The development of a unit operating 


on the former principle is described. 


— continuous grapnel, which utilises the 
pronounced draping properties of seaweed, 
has been evolved and tested experimentally 
on a small scale with results that appear to 
justify the belief that a similar method used 
on a larger scale should prove commercially 
successful in the harvesting of Laminaria 
for industrial purposes. More than one boat 
may prove to be necessary if large quantities 
of seaweed are to be handled, and the solution 
may lie in having one specialised vessel to 
house the harvesting gear, while other 
attendant vessels would be used to stow and 
convey the harvested weed to the factory 
or primary processing depot. The system 
may be applied to the harvesting of sub- 
littoral seaweed in several forms, of which 
the two more important variants are (1) 
the stern arrangement, and (2) the athwart- 
ship arrangement. The experimental work 
described in this article was conducted with 
a prototype model harvester embodying only 
the stern arrangement. 

The successful functioning of the con- 
tinuous grapnel system has been made 
possible by the application of two important 
fundamental principles: (1) the laying, 
flattening or compacting of the weed on the 
sea bed by the use of wire netting stretched 
between side chains in the form of a conveyor 
belt, and (2) the operation of the grapnel 
hooks attached to the conveyor belt in a 
direction on the sea bed opposite to that of 
the boat on which the equipment is mounted. 
Primarily, the object of compacting the weed 
on the sea bed into a layer of about 9in in 
thickness is to render possible: the use of 
very short hooks of the order of 5in in height. 
With such short hooks the moments of the 
forces involved in dislodging the weed are 
small and the hooks can be of correspond- 
ingly light construction thereby greatly 
reducing the weight of the whole equipment. 

Several incidental advantages arising from 
the application of the compacting principle 
are: (1) the diminished tendency of the 
hooks to foul obstructions on the sea bed, 
due to the cushioning effect of the weed ; 
(2) the small hooks are enabled to take a 
very firm grip of the compacted weed, result- 
ing in a high harvesting efficiency factor, and 
(3) only a small proportion of the plants are 
broken in the process of dislodgment and, 
in the majority of cases, whole plants com- 
prising the holdfast are harvested. The 
conveyor belt itself, lying as it does obliquely 
behind the boat, serves as a long skid which 
ensures that the equipment will ride safely 
over any obstacle no matter }.ow high above 
the sea bed or awkwardly shaped the latter 
may be. 

One of the more serious difficulties encoun- 
tered in the development of any form of 
seaweed harvester is occasioned by the 
extremely irregular and often jagged nature 
of the rock formations and boulders on which 
plants such as Laminaria cloustoni and L 
digitata are found. Damage to the equip- 

* Tne previous article, No. 1—** Assessment of the 
Problem and Review of Preliminary Experiments ” 





appeared in our issues of May 30th, pages 718-720, and 
June 6th, pages 750-751. 


ment is avoided in the continuous grapnel 
system under consideration here, by caus- 
ing the hooks to move along the sea bed in a 
direction opposite to that of the boat, and at a 
speed, relative to the equipment, exceeding 
that of the boat. When the hooks encounter 
an obstacle over which they cannot ride the 
driving mechanism is arranged to slip at a 
predetermined torque of around 420 lb-ft 
at the driving drum, until the movement of 
the boat draws the hooks clear of the obstruc- 
tion. Experience in testing the equipment 
has shown that momentary pauses, which 
seldom exceed twenty seconds in duration, 
and are more usually of the order of five to 
ten seconds, occur fairly frequently, but at 
unpredictable intervals—usually about two 





FiG. 1—TRIAL LENGTH OF CONVEYOR BELT 
TO TEST COMPACTING PRINCIPLE 


to eight times in every 50 yards of sea bed 
traversed, depending on the nature of the 
underlying strata. It will be realised that, 
were the hooks travelling in the opposite 
direction—that is, in the same direction as 
the boat—this would represent the number 
of times that the hooks would either anchor 
completely or suffer damage in the same 
distance. Apart from the avoidance of 
serious damage to the hooks, one important 
concomitant advantage of the system is 
that the weed is brought to the surface lying 
on top of the conveyor belt. 


PRELIMINARY EXPERIMENTS 


In order to obviate the risk of incurring 
avoidable expense and wasting time, it was 
decided to proceed with the development 
of the continuous grapnel in cautious stages. 
There was then no available information on 





June 20, 1959 


the effect of compacting the weed on the seq 
bed. A series of experiments was therefore 
arranged to test the principle by using 
short section of belt on which one row of 
hooks at a time could be fitted (Fig. l) 
This section comprised two paralle! side 
chains, each 6ft. in length, and piaced at g 
distance apart of 18in. Wire netting of Jin 
mesh was stretched between the side ; haing 
At the rear end the chains were atta: hed to 


an axle mounted between two wheel. each 
lft in diameter. This provided the \. eight 
necessary to keep the trailing end <f the 


equipment down on the weed bed whi n the 
boat, behind which it was towed, was moving 
at a low speed. At the leading end »f the 
section a spreader bar kept the chains at 
the requisite distance apart, and serve: algo 
as an attachment for the rope used in t« wing 
the appliance. A cross bar with susp nded 
hooks was fitted on the underside of the 
section. In the several series of experin.ents 
conducted with this piece of equipment 
different kinds and sizes of hooks were 
tested ; the effect of varying the pitch of 
the hooks on the cross bar was also examined, 


INFORMATION OBTAINED FROM TES? 
SECTION 


It will here be sufficient to enumerate only 
a few of the more definite conclusions reached 
in the preliminary tests on the trial section ; 
they are (1) the belt of wire netting was 
effective in compacting the three types of 
Laminaria on which it was tried and, 
particularly so, in the case of L. cloustoni ; 
(2) hooks of less than 6in in length were 
sufficiently protected by the compacted weed 
to be almost immune from the liability to 
anchor on obstructions on the sea bed; 
(3) hooks of 3in in length brought only frond 
to the surface, and the average weight of 
weed harvested per drag of 3 yards was only 
741b; (4) hooks of 4in in length brought up 
an average of 14lb of weed to the surface 
per 3 yards drag, about 30 per cent of this 
weight representing whole plants ; (5) hooks 
of 6in in length yielded for a drag of 3 yards 
an average of 22 |b, consisting mainly of whole 
weed ; (6) for longer drags 6in hooks could 
harvest up to 56 lb of weed ; (7) hooks made 
from }in round mild steel bar in the form of a 
circular arc 6in mean radius and subtending 
an angle of 90 deg. responded as well as hooks 
of more complicated form; (8) the towing 
force in the case of 6in hooks was normally 
between ? cwt and 1} cwt, but rose on a few 


occasions to 2} cwt when some distortion of 


one or more of the hooks was generally found 
to have occurred; (9) hooks of more than 
6in in length did not increase the yield 
sufficiently to justify their use, and a set of 
8in hooks (the largest size tested) showed a 
much greater tendency to foul obstacles on 
the sea bed; throughout the trials the 
greatest individual yield per drag was 
obtained with 6in hooks; (10) the angle of 
incidence of the hooks appeared to have con- 
siderable influence on results, but this point 
was not fully investigated at this stage ; 
(11) the effect of varying the pitch of the 
hooks on the hook bar was not very pro- 
nounced and, while the yield showed a 
tendency to decrease when the pitch exceeded 
2gin., it was decided to leave further investi- 
gation on this point to be undertaken on the 
continuous unit. 


Hanp-OpERATED PrototyPE MopDEL 


The results of the tests described above 
were sufficiently conclusive to justify the 
belief that the compacting system did in fact 
make possible the use of short hooks and that 
such small hooks were effective in holding the 
weed and enabling it to be brought to the 
surface. The trials provided data for the 
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design of @ simple prototype model of a 
short-hook continuous grapnel harvester to 
be constructed on a scale sufficiently small to 
allow the whole of the equipment to be 
accommodated on a 30f motor boat. A 
second and similar boat was fitted with a 
derrick for use in lifting the trailing portion 
of the gear into the water when tests were 
being undertaken. 

Because of the differences between the 
action of the hooks in the case of the con- 
tinuous system as opposed to that of the 
trailing test section, it was decided that, in 
the first instance, the prototype should be 
designed on the simplest possible lines and 
manually operated. As will be seen from 
Fig. 2, the equipment comprised an endless 
belt of wire netting supported between two 
roller chaing of 1-5in pitch running over an 
upper and lower drum ; the former, acting as 
the driving drum, was mounted on a frame 
which in its turn was supported on a platform 
at the stern of the boat. On either end of the 
driving drum shaft two handles were fitted, 
each 15in in radius. The lower drum was 
mounted on an axle between two steel wheels 
of the agricultural type, each 2ft in diameter. 
The side chains of the belt over 
sprockets of 11}in p.c.d. fitted on either side 
of the upper and lower drums. Attachment 
links on the chains, at intervals of 2ft 6in, 
provided the means of fixing the cross bars on 
which the grapnel hooks were mounted. The 
dimensions of the belt limited the centre 
distance between the outer hooks to 15}in, 
while the number of hooks per bar varied 
from six to ten, i.e., the pi of the hooks 
on the bars ranged between 3-1@in and 1-72in. 
All the hooks at this stage were of the circular 
are form, 4in, 5in and 6in mean radius, while 
the included angle of the arc varied between 
60 deg. and 110 deg. The frame between the 
upper and lower drum shafts comprised two 
parallel 1}in bore steel tubes, each with a left- 
hand gas thread at one end and a right-hand 
thread at the other to provide adjustment for 
the side chains. These tubes were screwed 
into end pieces carrying the phosphor-bronze 
bearings in which the shafts were free to 
turn ; the flexibility provided by this type of 
construction proved to be an important 
property of the equipment. In the first 
instance the length of the tubular frame or 
ladder allowed for a centre distance between 
the upper and lower shafts of 18ft 6in, which, 
at the maximum operating angle of the belt, 
permitted a harvesting depth of 11ft 6in. 


EARLY EXPERIMENTS ON CONTINUOUS 
GRAPNEL 


The first tests conducted with the proto- 
type model in its hand-operated form took 
place on a bed of mixed Laminaria in a bay 
at the north end of Shepherd’s Hat Island to 
the west of Kerrera. Only two hook bars 
were fitted on the belt, each carrying hooks 
of circular are form with included angle of 
90 deg.; one set had a mean radius of 6in and 
the other 5in. It hatl been intended to operate 
the equipment with the motor boat moving 
under its own power, but it was found to be 
impossible in this manner to maintain a 
steady forward speed sufficiently slow to be in 
keeping with the low conveyor belt speed 
obtainable with hand drive. Accordingly it 
was decided to pull the boat forward along 
the bed by dropping an anchor, with a rope 
attached, at about 50 yards ahead. This 
arrangement was found to work satisfactorily 
and, by marking the rope at fathom intervals, 
a fairly close control could be maintained on 
the speed of the boat, while the distance 
traversed by the harvesting gear could also, 
in the same way, be estimated with reason- 


able accuracy. 
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First Mopirications oF PrototTyPe 


During these early experiments it was soon 
discovered that the effort necessary to 
detach the weed from the substrata ap 
to be considerably greater than that recorded 
during the towing trials with the test section. 
This was thought to be due to a combination 
of two factors, viz. (1) the smaller clearance 
between the bottom of the hooks and the 
sea bed, and (2) the greater weight of the 
undercarriage causing the wheels to bear 
down unduly on the weed in such a manner 
as to oppose the action of the hooks in dis- 
lodging the plants. It was therefore decided 
to increase the diameter of the wheels to 
give more clearance, and (b) to provide 
buoyancy at the undercarriage to lessen the 
pressure on the weed. These modifications 
were effected by the expedient of clamping 
circular wooden boxes packed with cork 
around the original 2ft diameter iron wheels. 
This reduced the load on the sea bed per 
wheel from 150 lb to 45 lb. 

Before these alterations were complete 
it became necessary to release one of the 
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ever, was the nature of the weed bed that, 
where several plants were encountered by 
one hook bar, it was found necessary to 
employ three men to maintain a reasonably 
steady of drive; this speed varied 
within wide limits between about 21 r.p.m. 
and zero, but averaged around 14 r.p.m., 
corresponding to a mean belt speed in the 
vicinity of 0-7ft per second. Even then, 
it was found necessary to allow for rest 
periods at every 20 yards (roughly every six 
minutes) or so, of traverse along the weed 


QuantTiTaTIvVE Tests ON Hanp-DrRIVEN 
MopEL 

The main difficulty in carrying out quanti- 
tative tests on harvesting is occasioned by the 
very variable density of weed found in any 
area. Therefore, in order to state in an 
authoritative manner the comparative figures 
obtained from a given series it would be 
necessary to carry out a very great number of 
tests. Even then the results would need to 
be related to the nature of the substrata, the 
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FiG. 2—HAND - OPERATED CONTINUOUS GRAPNEL UNIT 


powered boats for other purposes and the 
hand-operated prototype continuous grapnel 
equipment was transferred to a ship’s 
lifeboat, 32ft in length. The fact that the 
lifeboat was not self-propelling was no great 
detriment as the method of pulling the boat 
forward by a rope from an anchor could still 
be employed. As the adaptation of the boat 
was likely to occupy some time, advantage 
was taken of the interruption to carry out 
modifications to the grapnel equipment. 
The 1}in tubes in the frame were replaced by 
longer 2in tubes, thus increasing the centre 
length of the conveyor belt from 18ft 6in 
to 23ft 6in, and the driving drum frame was 
mounted on a swivel in order to facilitate 
the task of shipping and unshipping the gear. 

Ten hook bars at distances of 5ft apart 
(two each of five different radii) were fitted 
to the conveyor belt. This represented half 
the optimum number of hook bars per unit 
length of belt. The hooks—all of circular 
arc form and constructed from }in round 
m.s. bar—varied in mean radius from 6in 
down to 4in by }in intervals, seven hooks per 
bar with a centre distance between the outer 
hooks of 15}in (2°59in pitch) which was the 
maximum overall distance possible for the 
width of belt chosen. 

From the trials on the test section of belt 
it was surmised that it might just be possible 
for two men to provide the requisite driving 
effort on the 15in cranked handles fitted to 
the driving drum shaft. So variable, how- 


season of the year, size of plants, percentage 
cover, depth of weed bed, state of wind and 
weather, tidal flow, and surface conditions— 
a list that is by no means exhaustive. A 
few of these variables were eliminated by 
the conditions under which it was possible 
to carry out the tests; for instance, owing 
to the difficulty of manceuvring the two boats 
in close proximity to the shore, the experi- 
ments could be conducted only in relatively 
calm weather, although sometimes there was 
a considerable swell from the Atlantic and 
at others the surface “jabble” was quite 
pronounced ; within limits, neither of these 
factors was found greatly to affect results. 

During early tests with the hand-operated 
continuous grapnel, it was soon found that 
the ordinary kind of wire netting used for 
the construction of the conveyor belt would 
not stand up for long to the conditions under 
which the unit was required to operate, and 
this was replaced by 14 S.W.G. galvanised 
link netting of lin mesh which has proved 
to be very satisfactory. 

One noteworthy difference between the 
results obtained from the trials on the test 
section of belt and those found from experi« 
ments on the continuous unit related to the 
comparative effectiveness of shorter hooks. 
Whereas, in the case of the test s2ction, hooks 
of 6in mean radius were found to give a 
greater yield than 5in hooks, no very pro- 
nounced difference in effectiveness was noted 
between hooks of these sizes when used in 
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the continuous unit. This is probably 
attributable to the greater weight of the 
undercarriage in the continuous unit holding 
the hook bars more firmly down on the weed 
bed. As the 6in hooks proved to be some- 
what more liable to damage than the smaller 
hooks, it was decided after preliminary tests 
to discard the former and to conduct further 
experiments with hooks of 5in radius; a 
few trials were also made with 4in and 4}in 
hooks. 

Experiments carried out with the test 
section on the effect of the pitch of the hooks 
on the hook bar had been somewhat incon- 
clusive, so it was considered advisable to 
carry out further tests on the continuous 
unit. Accordingly, hook bars (one pair of 
each kind) were prepared with six, seven, 
eight, nine and ten hooks to the bar, all 
having the same centre distance of 15}in 
between outer hooks; the pitch therefore 
varied from 1-72in to 3-10in. With only 
six hooks to the bar (3-10in pitch) the 
harvesting efficiency was distinctly less than 
with seven hooks (2-58in pitch), but, while 
there were indications of a slight improvement 
with eight hooks (2-2lin pitch), there was 
no noticeable difference in the performance 
when the pitch was further reduced to 1-72in 
(ten hooks). The foregoing remarks relate 
to the harvesting of L. cloustoni: in the 
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3—THE BELT IN OPERATION 


case of L. digitata the improvement in har- 
vesting efficiency appeared to continue as 
the pitch was reduced, but no specific tests 
were made in beds where this plant pre- 
dominated. 


Frest ATTEMPTS TO FaciLITaTE STRIPPING 


One important fact that was brought 
out by these experiments on the hand- 
operated unit related to the difficulty of 
stripping the weed from the hooks-at the 
delivery end of the conveyor belt. In many 
instances the drive had to be stopped to 
allow time for the harvested weed to be 
dislodged from the hooks; less than half 
of the plants fell from the hooks without 
assistance when the conveyor belt was passing 
over the driving drum and, in the case of 
bars with more than eight hooks, the stipe 
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at a point just above the holdfast of the 
plant was frequently so tightly jammed 
between the hooks that considerable force 
was required to disengage it. 

With a view to facilitating the stripping 
operation, a few hook bars of a different 
pattern were pre and tested. These 
were constructed from }in steel sheet curved 
to an inside radius of 5in and having teeth 
cut in the form of tapered hooks. The 
results obtained with these “plate hooks ”’ 
were at first somewhat disappointing ;_ strip- 
ping was certainly easier, but the harvesting 
efficiency was rather low. Another possible 
method of overcoming the stripping difficulty 
lay in reducing the included angle of the 
hooks and several bars were prepared with 
included angles of 80 deg. and 70 deg.; the 
former had a mean radius of 5in and the 
latter were of 6in mean radius. In both 
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cases the hooks were constructed from }in 
diameter m.s. bar. The 80 deg. hooks showed 
very little improvement in stripping, and, 
while the 70 deg. hooks were easier to strip, 
this advantage was largely discounted by 
a decrease in harvesting efficiency. 


SuMMAaRY OF RESULTS FROM EXPERIMENTS 
with Hanp DrIvE 


From the various tests that were conducted 
with the hand-driven prototype it will 
suffice (to indicate the nature of the results 
obtaine dduring this phase of development) 
to select a series of nine trials conducted on 
a fairly uniform bed of mixed weed consisting 
mainly of L. cloustoni with some L. digitata 
and a smaller amount of L. saccharina. 
Roughly, about 25 per cent of the cloustoni 
plants in this bed carried epiphytic growths 
of digitata. The substrata was mainly out- 
cropping rock, but some of the plants grew 
on boulders near the margin of the bed. Ten 
hook bars were used on the conveyor belt ; 
the hooks were all 5in mean radius with 
included angles of 90 deg.; the number of 
hooks per bar varied from six to ten. The 
following is a summary of the results :— 


Average length of track traversed . 36 yards 
——s number of whole cloustoni plants . 

per 50: 
Pancha weight of weed (including ‘other 

plants and detached frond) ... 2-8 ewt 
Average time of run — of rest 

periods) .. 10-9 min 
Average speed of conveyor.. . 0-70ft/eec 
Average speed of oe 0-17ft/sec 


Although this siashiiiide a eceuilie rate 
of only 15} cwt per hour, the results were 
considered encouraging in view of the low 
speeds at which the tests were undertaken, 
and the fact that only ten hook bars were 
used instead of the twenty that could be 
conveniently accommodated on the chain. 
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The boat speed could have been doublg 
with advantage but for the momen 

pauses in the motion .of the conveyor be} 
when detaching weed from the hooks. Belg 
in the possibilities of the method was furthe 
strengthened by visual examination of th 
weed bed in the path traversed by thy 
harvester; in shallow water, where suq 
observations were possible, a clear track of 
about 15in in width, from which pra ‘tically 
all adult plants had been removed, was 


discernible behind the undercarriage. Thy 
harvesting efficiency factor, therefore. 
appeared to be of a high order. 


CONVERSION TO PowER DRIVE 


While the experiments on the hand- drive, 
prototype harvester were still in th early 
stages, but after sufficient experience had 
been gained in the technique of operation 


and enough data had been collected to enable 
rough calculations to be made of the power 
required to drive the unit at various speeds, 
designs were prepared for the requisite 
transmission gear to enable a mechanical 
drive to be installed. The provision of 


ample power for driving the equipment was | 
ensured by assuming as the basis of com. | 


putation that the maximum torque necessary 
at the driving drum was equivalent to that 
supplied by three men each exerting 


momentarily a force of 1 cwt at the crank | 
This was well in } 


handles of 15in radius. 


excess of the actual maximum torque exerted | 


when the model was manually operated. 
It was not anticipated that the conveyor 
belt speed could greatly exceed 3ft per 
second in the existing model, and provision 


was accordingly made for a range of speeds | 
from 1-7ft per second to 3-25ft per second. | 


Thus, at the higher end of the speed range, © 


the power required according to this liberal 
estimate was of the order of 5} h.p. at the 


driving drum shaft. A twin-cylinder Petters | 


diesel engine capable of developing 10 b.h.p. 
at 1500 r.p.m. was therefore purchased to 
provide a margin of power for the mechanical 
drive. 


Transmission of power from engine to | 





driving shaft was arranged to take place in | 


three reduction stages : 


(1) with a speed ratio | 


of 4 to 1, by }in pitch roller chain from the 7 
engine crankshaft to the first countershaft; 7 
(2) by belt drive with fast and loose pulleys ; 


and (3) with a 4 to 1 ratio, by two jin pitch 4 


roller chains driving sprockets at either end | 
of the driving drum shaft from a cross shaft | 


running in bearings mounted on the base- 
plate of the driving drum frame. This 


arrangement was adopted to prevent any 
twisting action that would otherwise have 
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ycourred in the relatively light driving drum 
frame. !terations in speed ratio were made 
by chanxing the driving pulley on the first 
countershaft, the delivery position preclud- 
ing the possibility of incerporating any pro- 
prietary form of variable speed gear. The 
rincipal reason for including a belt drive in 
the transmission system was to provide 
sufficient flexibility to allow slipping to take 
place when the hooks encountered obstacles 
on the sea bed. As this involved a rather 
critical degree of tension on the belt, provision 
for the requisite adjustment was made by 
means of a tensioning pulley mounted on a 
bracket pivoting on the baseplate of the 
transmission gear frame. -Although appar- 
ently rather crude, this adjustable, flexible 
drive answered its purpose fairly well; in 
any finalised form of the equipment some 
form of hydraulic coupling would probably 
be preferred. 

Shortly before the experiments with hand 
operation were brought to a close, the 
wooden, cork-packed wheels were replaced 
by wheels fitted with pneumatic tyres of the 
kind used on amphibious craft. Each of 
these wheels’ provided about 90lb of 
buoyancy to the undercarriage. The requi- 
site additional buoyancy to bring the load 
per wheel down to a little below 50 Ib when 
submerged was secured by packing the lower 
conveyor belt drum, as well as the anti- 
draping sleeves surrounding the axle of the 
undercarriage, with cork. While no notice- 
able difference was observed in the operation 
of the harvester after these pneumatic 
wheels had been fitted, they proved to be 
more convenient than the rather unwieldy 
wooden wheels and appeared entirely to 
eliminate all jarring action on the over- 
hanging gear when the undercarriage was 
passing over projecting masses of rock or 
large boulders on the sea bed. Continuous 
use was made of these wheels throughout the 
power driven trials and they stood up well 
to the conditions involved. 


First Trrats With Powrr Drive 


While no actual measurements of power 
consumption were made, it was evident from 
the very slight drop in speed when the gear 
was in operation that the load on the engine 
was much less than its rated capacity. One 
part of the equipment, however, did occasion 
a certain amount of trouble; this was the 
shrouding frame that had been fitted between 
the side chains at the bottom end of the con- 
veyor to prevent weed from entering between 
the descending and ascending parts of the 
belt.. When the undercarriage was riding 
over irregularities on the sea bed, so that one 
wheel was made to rise a considerable distance 
above the other in such a manner as to cause 
the axle of the bottom drum to tilt through 
an angle of more than 45 deg. there was 
occasionally a tendency for the chains to be 
forced off the lower sprockets. To obviate this 
difficulty the shrouding screens were removcd. 
Since then no trouble has been experienced 
from this source or from weed entering 
between the chains and the sprockets; 
any weed that may have found its way to the 
sprockets was apparently cut by the chains 
without detriment to the equipment. The 
sleeves of 9in diameter surrounding the shaft 
of the lower drum, and revolving with the 
chain sprockets, proved to be completely 
eflective in preventing draping of weed on 
the undercarriage; throughout the trials 
recorded to date no inconvenience due to 
draping has been experienced at any part of 
the equipment. 

XPERIMENTAL PROCEDURE WITH POWER 


The majority of the trials that were con- 
ducted at this stage before further modifica- 
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tions were introduced in the model were made 
at a nominal conveyor belt speed of about 
1-7ft per second ; the actual average speed 
was invariably less than this owing to the 
erratic momentary pauses occasioned by the 
hooks encountering obstacles. In the earlier 
trials made with mechanical drive ten hook 
bars, spaced at 5ft intervals along the con- 
veyor belt, were used as had been the case in 
the final tests with hand drive. The spacing 
of the hook bars is a function of the ratio 
of the boat speed to that of the conveyor 
belt. In the stern arrangement used in the 
present experiments it is also dependent on 
the angle of inclination of belt under operat- 
ing conditions—a factor that varies according 
to the depth of the bed. In the initial tests 
the boat speed corresponding to maximum 
harves ing efficiency was very low and it was 
consequently decided to fit the full comple- 
ment of twenty hook bars at intervals of 2ft 
Gin before carrying out further quantitative 
experiments. 

Even at the low belt speed used at the com- 
mencement of the trials with power drive, 
and at the lowest practicable boat speed, it 
was difficult for two men—one standing at 
either side of the driving drum frame—to 
ensure complete stripping of the weed brought 
to the surface ; under these conditions about 
15 to 20 per cent of the weed was carried 
back into the water before it could be 
detached from the hooks. As the boat speed 
was increased stripping became progressively 
more difficult, until, at the highest boat speed 
reached (still well below the optimum value) 
about 40 per cent of the weed brought up was 
being lost in this manner. At this stage of the 
experiments it was therefore necessary, in 
order to form some idea of the harvesting 
performance of the short-hook conveyor 
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system, as distinct from the overall effective- 
ness of the equipment, to make an estimate 
of the weight of weed lost by counting the 
number of plants carried back into the sea ; 
the weight per plant for this estimation was 
taken as the mean weight of the plants 
actually delivered on board in the same area. 


Summary oF Resutts Witn Power Drive 
AT LowzEst Bett anp Boat SPEEDS 


Eliminating, for purposes of comparison, 
those tests where the depth was, for an 
appreciable part of the run, too great for the 
effective operation of the equipment, and 
reducing the readings in each accepted case 
to a drag of 45 yards along the sea bed (the 
actual variation in this distance was not 
more than 4 yards on either side of the figure 
stated), the averaged results of the series of 
experiments conducted at the lowest boat 
speed were as follows :— 


Conveyor belt speed ... «-- 1+7ft/eec 
Length ofrun... _... --. 45 yards 
Duration ofrun ... ... ... - 8min 
Average boat s) iol - 0-28ft/sec 
Boat /belt SS ORR OL een 
Average number of whole cloustoni plants 103 
Average weight of whole plants detached... 382 Ib 
Average weight of frond and small plants 64 Ib 
Total net weight of weed ... ... ... ... 4461b 


Plants returned by hooks to she ceee 


Weight of weed lost (estimated) oS 
Gross weight of weed harvested... ... . 556\lb 
Percentage weed lost ...  ...0 ... 1. oe 19-8 


Restated briefly, within the limits of 
accuracy of the tests, these results may be 
summarised as follows :— 

With a conveyor belt speed of 1-7ft per 
second and for a run of 45 yards made in 
eight minutes, the net -weight of weed har- 
vested was 4 cwt, the gross weight 5 cwt and 
the weed lost due to ineffective stripping was 
20 per cent. 


(To be continued) 


British Locomotive Performance and 


Efficiency Tests 


By O. 8S. NOCK, B.Sc., M.I.C.E., M.I.Mech.E. 
No. Il—(Continued from page 790, June 13th) 


In pursuing the policy of subjecting modern locomotive classes to full-dress thermo- 
dynamic trials on one or other of the stationary testing plants, and of relating the 
results to the traffic capacity of the locomotives over a wide range of duties, the 
Railway Executive has published the first three of a series of bulletins* in which tests 
are reported on a Western Region ‘‘ Hall,” a London Midland Class “4” 2-6-0, 


and an Eastern and North-Eastern “‘ B1 ”’ 4-6-0 locomotive. 


In this article, and a 


succeeding one, the author reviews these bulletins and analyses some of the more 


important results. 


HE test chosen to illustrate a run with the 

London Midland Class “‘ 4 ’’ 2-6-0 engine (see 
Fig. 3) is over the same route—Wantage Road 
to Filton—and again one at the rate of evapora- 
tion giving approximately the most economical 
coal consumption. The steam rate to the 
cylinders was in this case 11,7841b per hour 
(mean), and the coal consumption 69-6 lb per 
square foot of grate area per hour. On the 
stationary tests with this engine the speed 
range covered was from 15 to 50.m.p.h. Above 
50 m.p.h. mechanical disturbing forces tended 
to cause breakdown of the coal-steam relation- 
ship, and in this respect, the slope of the grate, 
1 in 4 continuous, is thought to have some 
bearing. This is somewhat greater than usual. 

< - - 
aa tna wa taait San, To cpa 
4-6-0 Mixed Traffic Locomotive, price 108. net; Per- 
formance and rn} Tests with Exhaust Steam 
Injector: E. N.E.R. “ B.1” Class, Two-Cylinder, 
4-6-0 Mixed Traffic Locomotive, 


rice 108. net; Per- 
ee yr E, ve Tests wilh Live Steam Injector : 
L.M.R. “4,” 


'wo-Cylinder, 2-6-0 Mized Traffic 





Locomotive, price 10s. net. Obtainable from Publicity 
Officer, Railway Executive, 222, Marylebone Road, 
London, N.W.1. 


On the road tests the engine was mechanically 
very noisy and violent oscillations were recorded 
when the speed reached and exceeded 60 m.p.h. 
This, however, does not agree with the general 
reputation of this class of engine in respect of 
riding qualities. The various defects which 
made themselves felt during the course of the 
tests are, according to the bulletin, primarily 
connected with standards of construction and 
maintenance, and are not, other than the slope 











Leading Di of L Tested 

Engine ... | * eR” L.M. “pi? 
sail 2-6-0 

Cylinders, diameter and} 18} x30 | 17x26 | 20x 26 
stroke, inches 

Coupled wheel diameter}  6ft 5ft 3in 6ft 2in 

Total heating surface,| 2032-5 1452 2005 
square feet 

Grate area, square feet}, 27-07 23 27-9 

Boiler pressure, pounds} 225 225 225 

r square inch 

Adhesion weight, tons... 57 48} 523 

Total weight (engine 75 59 71 
only), tons 
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of the firegrate, inherent in the design so far 
as can be judged from the performance of these 
engines elsewhere. The present reviewer has 
had occasion to ride on them in express 
passenger service at speeds exceeding 60 m.p.h., 
and the riding has been good. The test results 
obtained from engine No. 43094 must therefore 
be considered as representations of an engine 
in somewhat less than first-class condition, 
although, as previously stated, she had, on 
arrival at Swindon, run no more than 6000 miles 
since construction. By, the end of the tests her 
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the well-marked economy of the exhaust 
steam injector which was in operation dur- 
ing the tests of the two 4-6-0 locomotives. 
The 2-6-0 is also fitted with self-cleaning 
plates and spark-arrester wire netting in 
the smokebox ; these details have the effect 
of lessening considerably the servicing neces- 
sary at running sheds, though this operational 
advantage is paid for by some reduction in 
steaming capacity with the available draught. 
The resistances through the self-cleaning plates 
were shown to account for 13 per cent of the 




















Boiler Performance 
Feed water, | Max. evaporation, | Coal fired, Coal fired, Calorific 
Engine class Coal | lb/hr from and at 212 deg. Ib/hr Ib/sq ft of | value of coal, 
} Fah., lb/hr grate /hr B.Th.U. /Ib 
ican .| Blidworth 20,200 28,845 | 4.260 157-2 12,500 
o.oo .. Markham 21,500 | 30,700 2,972 109-7 14,330 
L.M., 2-6-0 | Blidworth 17,000 | 23,200 2,840 123 12,560 
L.M., 2-6-0 .... Bedwas 17,000 23,200 2,510 109 14,050 
L.M.. 2-6-0 __....|_ Lilleshall | 17,000 23,240 | 2,970 129 12,660 
vg: Ses ..-| South Kirkby 22,000 30,000* 3,450 124 13,800 
—* a Blidworth 22,000 | 30,000* 3,600 130 | 12,670 
| | 








* Maximum steaming capacity of boiler not determined. Figures taken from actual test graphs. 


mileage had increased by 3240. From the 
diagram of the test run between Wantage Road 
and Filton, in Fig. 3, it will be seen that speed 
was reduced by the brakes on the favourable 
stretches after Wootton Bassett, and again 
after Badminton, so as to avoid exceeding 
about 50 m.p.h. and so risking a breakdown of 
the coal-steam relationship. 

Two facts of particular interest should be 
noted in connection with this locomotive. 
Unlike the two 4-6-0 locomotives also con- 
sidered in this article the 2-6-0 is fitted with 
live steam injectors only, so that in judg- 
ing the results allowance must be made for 





total draught loss at the maximum rates of 
evaporation maintained. 

The controlled road tests with the “Bl” 
engine, one of which is reproduced in Fig. 7 
were carried out over a route of altogether 
heavier . For convenience in pre- 
sentation the vertical scale of the gradient 
profile is very much smaller than that of the 
Western Region runs in Figs. 1 and 2, and it is 
necessary to bear this in mind when studying 
details of speeds and engine working. Aisgill 
summit is no less than 1166ft above Ordnance 
Datum, and by way of comparison readers of 
THE ENGINEER may care to refer to the issues 











Tune 2), 19% 


of May 3, May 24 and May 31 of 1946, in whic 
details of working with ordinary service tra) 


were given in diagrammatic form. 


The 


of the “ Bl” engine we have chosen to jjhy 
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Fic. 4—"* HALL” 


Blidworth coal. Exhaust steam injector. 
12,500 B.Th.U. per pound. 


LOCOMOTIVE EVAPORATION 
CURVES 
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Mean steam and water rates, pounds per hour 
Actual Equiv. F. and A 








212 deg. Fah. 
Cylinder steam 11,784 - 16,120 
Ejector steam ... 320 394 
Total... 12,104 16,514 


Mean boiler pressure, 214 lb per square inch gauge. 
Boiler efficiency, 79-67 per cent. 


FIG. 3—CONTROLLED ROAD TEST WITH CLASS 


Controlled Road Test No. 13R, October 5, 1951 


Testing unit: W.R. dynamometer car 
Blidworth coal of 12,590 B.Th.U. per pound as fired. 
Live steam injector. 

Load 340 tons (eleven coaches) 
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trate is one at high steaming rate, on which a 
joad of 405 tons was conveyed, and the 17-5 
heavily graded miles from Appleby up to 
‘gill summit were covered at an average 
of 40:2 m.p.h. On another test, of which 
details are given in the. bulletin, the rate of 
evaporation approximated to conditions for 
minimum coal consumption and the load, by 
way of interest, was 343 tons; with this load 
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the average speed between Appleby and Aisgill 
was almost identical. The mean rate of water 
feed from the tender on this latter trip was, 
however, 16,250 1b per hour, against 18,020 Ib 
in the test shown diagrammatically in Fig. 7. 
The portion of the road test reproduced shows 
no cut-off less than 26 per cent, but actually, 
during the course of the stationary and road 
tests a good deal of work was done at 15 per 
cent.. Like the “ Hall,” however, engines of 
the “Bl” class are not usually run with 
cut-offs less than about 20 per cent in ordinary 
service, for similar reasons. During the tests 
the engine rode well and generally gave a good 
account of herself, though it must be borne in 
mind that immediately prior to the tests the 


819 


instead of the normal 30 per cent for this class. 
The engine remained in this condition for the 
road tests, and thus it cannot really be said 
that the running conditions were typical of the 
class as a whole, even for one in the finest of 
trim. The thermodynamic results achieved 
were certainly excellent, but it will be very 
interesting to see further results from an engine 
of this class in run-down condition, taken 
straight out of ordinary service without any 


special preparation. 


STEAMING RESULTS 


In the tests carried out at Swindon some 
interesting data were established regarding the 























Dimensions of Boilers 
ID cee aig es peed yale ene aa agi gees a “ Hall” L.M., 2-6-0 “Sa” 
Boiler, type... Coned barrel |  Coned barrel Parallel 
Firebox, type... Belpaire Belpaire Round topped 
Barrel : | 
Length baseless cine es 14ft 10in | 1Oft 10jin 13ft 11 fin 
. ‘ |, 4ft10finmin. | 4ft 9finmin. | ‘ 
Cuitintinatie i. ic ee se ae 4 RE | SY 5ft 6in 
Heating surface : 
Tubes, square feet 1582-6 1090 1493 
Firebox, square feet... ... 154-9 131 168 
‘Saperheater, square feet ... 295-0 231 | 344 
‘Total, square feet... oe oe 2032-5 1452 2005 
Free gas area through tubes, square feet ... : 4-33 3°91 4-42 
Grate area, square feet... 20.0... see cee eee eee! 27-07 23 27-9 
Free gas area through tubes as percentage of nominal] 16 17 15-8 
grate area } 
Boiler pressure, pounds per square inch ... 225 225 225 





axleboxes had been reconditioned and the 
clearances corrected. These engines have a 
reputation for getting very rough and noisy 
from play in the boxes and guides; at 46,000 
miles, No. 61353 would have been approaching 
that condition. Another factor that must have 
contributed a good deal to her good riding 
during the trials was a special rebalancing that 
was carried out beforehand. To prevent 
excessive reciprocating forces on the drawbar 
of the stationary testing plant the engine had 
70 per cent of the reciprocating masses balanced 
































steaming capacity of locomotives on different 
forms of coal. For example, when Blidworth 
hards were being fired on the “ Hall” class 
engine, the grate proved the limiting factor— 
beyond a certain point no increase in steam 
production being obtained from an increase in 
firing rate. With Markham coal, however, the 
limit was found to be the ability of the draught- 
ing arrangements to supply the air necessary 
for combustion. What is termed the “ front 
end ” limit is the maximum rate of evaporation 
at which a balance may be continuously main- 
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tained between steam demand and production. 
This point may be studied in detail from the 
evaporation curves reproduced in Figs. 4 and 6, 
which relate to the “‘ Hall” class engine fired 
“on Blidworth and Markham coal respectively. 
Boiler performance of the three engines con- 
cerned on the different grades of coal fired may 
be judged from the table on page 818, compiled 
from graphs included in the published bulletins. 

Before leaving this table, one cannot help 
commenting upon the marked difference in 


THE ENGINEER 





performance of the “ Hall ” boiler on Blidworth 
and Markham coal. In all cases, however, the 
firing was most carefully regulated to suit the 
characteristics of the coals concerned, not only 
with the “ Hall,” but with all engines tested ; 
the factor which entered considerably into the 
running of the interchange trials of 1948, 
namely, inexperience of firemen with certain 
coals, has been eliminated in these ‘‘ full dress ” 
trials. For ready reference, dimensional details 
of the three boilers are tabulated on page 819. 


(To be continued) 


The Amsterdam -Rhine Canal 


No. I 


Inland navigation in the Netherlands has been greatly improved by the opening 
of a new canal stretching from Amsterdam to the River Waal at Tiel. The canal 
is of generous dimensions and incorporates an entirely new section and the widening 
of an old canal over part of its length. Four locks have been built, the largest of 
which has an effective length of 350m and a width of 18m. 


INCE before the war work has been in pro- 

gress in the Netherlands on the construction 
of a modern waterway between Amsterdam and 
the Lower Rhine. The accompanying map, 
Fig. 1, indicates the route taken by the water- 
way. From Amsterdam to Jutphaas, near 
Utrecht, it is formed by the enlargement of an 
existing canal, but from Jutphaas to the Waal 
it is an entirely new work. This new section, 
which incorporates some very large locks of 
modern design, was officially opened by Queen 
Juliana of the Netherlands on Wednesday, 


May 2Ist. 
The importance of the new canal can be better 
appreciated from a 


knowledge of the canals 


designed for 1200-ton vessels, but had numerous 
low swing bridges, five old-fashioned locks and 
was too narrow. 


THE AMSTERDAM-RHINE CANAL 


The new canal provides a far more con- 
venient passage and saves twenty shipping 
hours on the journey between Amsterdam and 
the frontier town of Lobith, the journey being 
40km shorter. Vessels will generally have to 


pass through only two locks, which are suffi- 
ciently large to take barge trains of consider- 
able length ; 


the swing bridges have been 





which it supersedes, so 
that we give herewith a 
brief historical outline 
before proceeding with 
a description of the new 
works. 

Trade between Am- 
sterdam and the cities 
of the Rhine was in 
evidence as early as the 
fifteenth century, when 
the larger vessels crossed 
the Zuider Zee to the 
Yessel, or to the River 
Vecht, near Muiden, and 
hence reached the River 
Rhine by the “ Vaart- 
sche Rijn,” which joined 
the River Lek near 
Vreeswijk, the Lek and 
the Waal being the two ROTTERDAM 
principal arms of the i 
Rhine in its lower oe 
reaches. The import - SN 
ance of this route con- 
tinued to increase, so 
that various successive 
improvements have 
been carried out, of 
which the new Amster- 
dam-Rhine canai is the aes rie, 
latest. In 1825 the (=pasoN 
widening of various sec- 
tions of the route was 
undertaken and _ the 
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Zederik canal was built 
between Vianen and 
Gorinchem. Since the o 
Lek was not always navigable, even in these 
days (the average flow of the Lek is 430 cumecs 
and that of the Waal 1580 cumecs), the con- 
nection to the Waal and Merwede thus pro- 
vided was a great improvement. In 1885, how- 
ever, further improvement was necessary and a 
new canal—the Merwede canal—was built from 
the outskirts of Amsterdam to the River Lek 
near Vreeswijk. This canal was completed in 
1893 and has now been superseded by the new 
canal, the construction of which was authorised 
by @ law passed in 1931. The Merwede canal 
had by that time proved inadequate; it was 


FiG. 1—THE AMSTERDAM - RHINE CANAL 


superseded by fixed high-level bridges giving 
adequate clearance. 

It is thought that the new waterway will, 
apart from its direct utility, be beneficial in 
attracting new industries to the districts which 
it serves. In fact, the municipality of Tiel has 
already authorised the construction of indus- 
trial premises served by a dock branching off 
the canal. The increase of traffic on the Mer- 
wede canal gives an idea of the importance of 
the new work; in 1893, 34 million tons of 
shipping passed through it ; in 1913 the figure 
was 12 million, and in 1925 19 million. The 
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1939 figure was 21 million tons and trafiic haq 

in reached this volume by 1948, increagj 
to 23 million in 1950. The post-war growth of 
navigation on the Rhine, which has now reacheq 
60 per cent of its pre-war intensity, will, of 
course, be important to the canal. It als» pro, 
vides a convenient route between Amst: rdam 
and the Dutch industrial districts of Ar: hem 
Nijmegen and South Limburg and a rout. 
through the Rhine to the River Maas. 

The canal was designed for vessels of 2009 
tons, but can be used by the few vessels of 4309 
tons which are in service on the Rhine. It jg 
72km in length between Amsterdam ani the 
River Waal; a branch from Jutphazs to 
Vreeswijk is intended for traffic between 
Amsterdam and the ports in the western and 
south-western parts of the country. The cana] 
and the side branch are provided with four | cks, 
as shown in Fig. 1. The first, near Vreeswijk 
(Beatrix lock), gives access to the River Lek at 
that point. At the River Lek, near Wij\ bij 
Duurstede, where the Amsterdam-Rhine canal 
crosses the Lek, there are two locks (Irene lock 
and Navijke lock), one on each side of the 
river, but the one on the section of cana! to 
Tiel, known as the Betuwepand, will normally 
remain open, being used for about fifteen cays 
each year, when the level of the Lek is higher 
than +5-5m N.A.P. The last lock is at Tie] 
(Bernhard lock), giving access to the Waal, 
The water level between Amsterdam and the 
Lek is —0-40m N.A.P. (this datum is the mean 
sea level at Amsterdam). The level of the Lek 
varies between -+-Im and +8m N.A.P., and 
that of the Waal between + 1-9m and +10-4m; 
the difference in level between the Lek at 
Wijk bij Duurstede and the Waal at Tiel is 
14m to 2}m, the Waal always being higher, 
Thus the level of the Betuwepand varies 
between -+-lm and +5-5m N.A.P. The con- 
struction of a lock to limit the level to 5-5m was 
found to be more economical than further 
heightening of the embankment. 

The normal depth of the canal is 4-2m, and 
between Amsterdam and Jutphaas it generally 
has a bottom width of 50m. Between Jutphaas 
and Wijk bij Duurstede the bottom width is 
33-4m and in the Betuwepand 41m. Provision 
has been made to allow an increase between 
Amsterdam and Wijk bij Duurstede to a width 
of 74m and in the Betuwepand to 52m should 
future traffic require it; also, the locks at 
Wijk bij Duurstede and Tiel can be duplicated 
if n . 
Construction was started in 1934, with the 
aim of completing the project in ten years. 
However, the war intervened and work was 
resumed in 1947. Three of the locks were built 
before the war, but the Bernhard lock at Tiel 
has only just been completed. One section of the 
Merwede canal, which is shown dotted in Fig. 1, 
has not yet been enlarged, but work has been 
started on it ; it will be completed in 1954, when 
the entire project will be finished. In the mean- 
time, traffic can still use the narrow section, the 
Merwede canal having been kept open through- 
out the work. The bottom width of the Mer- 
wede canal is 20m and its depth 3-3m, those 
dimensions being increased to 50m and 4-2m 
respectively. 

Excavation has generally been carried out 
from floating dredgers and has not presented 
any great difficulty, clay, peat or sand being 
encountered, although a total volume of 
25 million cubic metres has been involved in the 
entire project. The excavated material has been 
used to form the embankment, to reclaim 
quarry pits, and in the case of some of the sand 
for filling material on the Amsterdam-Utrecht 
motor road and on various factory sites. The 
principal interest of the work lies in the design 
and construction of the locks, the crossing at 
the River Lek, and the design of the embank- 
ments and the revetments with which they have 
been faced. Fourteen fixed bridges have also 
been built, including three railway bri to 
give a clearance of 9m. At the locks steel plate 
girder bridges have been built, but elsewhere 
the road bridges are each a single steel tied arch 
span of some 90m. A typical highway bridge is 
shown in Fig. 2. At five crossings where road 
traffic is not heavy ferries have been installed. 
These ferries are powered by diesel engines and 
travel on rails across the bottom of the canal. 
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FiG. 2—TYPICAL HIGHWAY BRIDGE OVER CANAL 


Various canals and streams which cross the 
line of the new canal have involved the con- 
struction of subsidiary works or of inverted 
siphon crossings. 


THe EMBANKMENTS 


The main problem in the construction of the 
dikes of the new canal was to provide an 
economical form of revetment to protect the 
toe from the scour caused by passing ships. 
However, the design of the dykes generally was 
based upon soil mechanics tests, as in many 
cases the material was of poor bearing capacity. 


reinforced concrete sheet piles, each 0-1m by 
0- 42m in cross section, with a tongue and groove 
joint between them ; these piles were generally 
about 4-2m in length, and were provided with 
a timber waling and tie bars and anchors at 
intervals, as shown in Fig. 4. At the time the 
piles were driven a 3: 1 slope had been formed 
to the canal bed, but it is expected that the 
bed will stabilise itself at a level of about —2-0 
N.A.P., as indicated in the diagram, due to 
scour when the canal is in operation. In places 
where the sheet piling threatens to sink in the 
soft peat ground a stronger construction has 
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THE BETUWEPAND SECTION. 


Fic. 3—CrRoss SECTIONS OF CANAL 


Some typical cross sections of the canal are 
shown in Fig. 3. The outline of the Merwede 
canal may be observed on the first section, from 
Jutphaas to Amsterdam, and of the possible 
enlargement to 74m bottom width. The section 
from Jutphaas to the River Lek was built 
with a bottom width of 33-4m before the war ; 
the full width of 40m could not be constructed, 
as only limited expenditure could be allowed at 
that time. However, provision has been made 
for enlargement as indicated in the cross 
section. 

The commonest form of revetment consists of 





been necessary, and the sheet piles were 
strengthened with reinforced concrete piles of 
25cm by 25cm cross section at 4m centres, each 
with a tie and anchor, and with a reinforced 
concrete waling which carries the sheet piles. 

In other places, where the canal was formed 
on peat which went down to a level of —8m, 
reinforced concrete sheet piles were too expen- 
sive. In this case timber sheeting, generally 
similar to the reinforced concrete sheeting 
shown in Fig. 4, is being used. 

In the Betuwepand section of the canal a 
different method of construction had to be 
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Fic. 4-CANAL BANK PROTECTION 
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adopted as the water level varies between 
+1-1m and +5-5m. A revetment which has 
been successfully used for sea defence work in 
the Netherlands was used here, between the 
levels shown in Fig. 4. It consists of a layer of 
stones between which grit is placed to a depth 
of 4cm. Above the grit asphalt is laid 
hot to fill and cover the layer of stones. The 
asphalt consists of a mixture of sand, bitumen 
and filling material, an average of 90kg. being 
laid per square metre. The weight of the stones 
and grit averaged 240 kg per square metre, and 
the cost was about 7 guilders (14s.) per square 
metre. The last figure varied, however, with 
the cost of transporting the stones, which were 
brought from Belgium. The revetment allows 
water to percolate freely behind it, thus avoiding 
any tendency to disintegration due to pressure 
of the ground water. At the toe, timber piles 
were driven, with small spaces between them 
and surrounded by rubble to 1-7m below the 
revetment, thus allowing any flow of water to 
escape into the canal. 


(To be continued) 





The French Cross-Channel 
Steamship “‘ Lisieux ’ 


By G. W. TRIPP, O.B.E., F.C.G.1., M.I.C.E. 


WueEn describing the new French mail 
steamer ‘“‘ Céte d’Azur”* it was pointed out 
that she replaced two vessels, her namesake 
and ‘‘ Céte d’Argent.’’ On the principle that it 
is not wise to “have all one’s eggs in one 
basket,” the French Railways wisely decided 
to build a new steamer which could be used on 
the different sailings operated by them. Accord. 
ingly an order was placed with Forges et 
Chantiers de la Méditerranée, of Le Havre, for 
@ passenger steamer. The “ Lisieux” was 
launched on February 26th, but as it is not 
anticipated that she will be ready for service 
until next year’s summer season, it is considered 
that a few preliminary particulars may prove 
of interest. 

Her general lines will closely resemble those 
of the “‘ Céte d’Azur,”’ but she is a smaller ship, 
as the following dimensions will show :—Length 
overall, 312ft Tin; between perpendiculars, 
308ft 4in; breadth overall, 45ft; moulded 
depth at B deck line, 24ft; loaded displace- 
ment, 2221 tons with a draught of 10ft 6in. 
She will be propelled by two sets of Parsons’ 
turbines, which, when developing a_horse- 
power of 22,000, will give a speed of 24 knots. 
The two propellers, which have a diameter of 
9-18ft, are driven at 400 r.p.m. through single- 
reduction bi-helical gearing. Steam will be 
derived from two water-tube boilers with a 
heating surface of 8396 square feet, with an 
evaporation of 132,000 lb of superheated steam 
per hour at a temperature of 705 deg. Fah. and 
a working pressure of 426 1b per square inch. 
Steam will be raised in thirty minutes. 

Electricity will be supplied by four generators: 
two 300kW, 220V d.c. turbo-generators, one 
250kW, 220V d.c. diesel generator, and an 
emergency diesel generator of 60kW, 220V d.c. 
Among the auxiliary machinery may be men- 
tioned a multitubular water-tube boiler with a 
heating surface of 539-2 square feet and a 
working pressure of 127-8 lb per square inch ; 
two vertical-spindle windlass capstans forward 
and one aft. The rudders will be operated by 
hydraulic ‘‘ telemotor”’ control, there being a 
forward rudder for use when steaming astern. 

There will be accommodation for 1450 
passengers of two classes, with both first and 
third-class smoke room and bars, and a one- 
class restaurant seating 112 persons. She will 
be equipped with the latest navigational 
instruments and a loudspeaker installation 
between thé bridge and engine-room and decks, 

** Lisieux ” should prove to be a valuable 
addition to the cross-channel fleet, and we hope 
to describe her in detail when she has been 
inspected after completion. 





* Tae Encinesr, October 12, 1951 
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Flame Radiation Research at Ijmuiden 


The primary object of the experiments described here is to elucidate the mechanism 
of luminous flame radiation. It has not been possible to establish similarity laws 
affecting flame dimensions, and the work is being undertaken on a relatively large- 
scale furnace. The experiments with oil fuel are completed and are here summarised 
with conclusions. Considerations affecting the design of burners are stated. The 
gas fuel trials are now in hand and solid fuel trials are to follow. T'he experiments 
are sponsered by firms and research bodies of four countries under the direction of 


@ joint commitiee. 


OF the many different investigations which 
are to-day being carried out towards the 
efficient utilisation of fuels, ranging as they 
do from unde und gasification to the 
problems of the household grate, there can be 
none more important than a study of a flame 
itself. For wherever there is a combustion 
process there is usually flame, and the effective- 
ness of the heat transfer whether desirable or 
not is largely governed by the character that 
that flame assumes. 

There seems no longer any doubt that the 
predominant mechanism of heat transfer in 
furnaces working at relatively high tempera- 
tures is that of radiation which originates in a 
luminous flame. Yet, it is just this phenomena 
of thermal radiation from luminous flames which 
constitutes the most formidable gap in heat 
transfer theory. The low emissivity properties 
of non-luminous gases, such as H,O, CO,, 
resulting from complete combustion, had been 
explored and were such that a furnace designer 
is able to predict fairly accurately their con- 
tribution. . 

The part played by convection was also 
understood following some thirty years’ inten- 
sive research. Furnace design followed 
empirical rules based largely on experience, 
and so long as fuel was abundant and cheap and 
consumption demands relatively low, they 
were acceptable. But the point has been 
reached with higher temperature furnaces where 
these empirical rules and conditions no longer 
serve. 

In practice the furnace designer will use his 
experience with the particular fuel and condi- 
tions obtaining and will multiply his estimate 
of non-luminous radiation by perhaps two or 
three to allow for luminous radiation and will 
reach a result accurate enough for his initial 
purpose. But if he wishes to know the effect, 
for example, of changing to a different fuel 
or changing the method of introduction of the 
air, he is without any information and is 
certainly unable to specify the conditions which 
will make the greatest possible use of luminous 
radiation. 

For to develop or promote a continuous 
luminous flame with the necessary high 
emissivity factors requires a flame containing 
incandescent carbon particles within certain 
regions. Yet it is not known how these particles 
are formed, whether by thermal cracking or 
by incomplete combustion, nor what is the 
connection between particle formation and the 
progressive penetration of air from the outside 
of the flame to the interior. That the emissivity 
of a luminous flame may be up to ten times 
higher than a non-luminous flame, indicates 
the seriousness of this gap, particularly in high- 
temperature furnaces. In some furnaces the 
temperature up to which the refractories can 
be taken before they melt is only very little 
above the working temperature for the par- 
ticular process concerned ; therefore, the flame 
temperature cannot be much above the working 
temperature with a resulting low fuel efficiency, 
since only part of the calories can be regained 
by recuperators or regenerators. 

The life of a high-temperature furnace is 
relatively short, because of the aggressive 
character towards refractories of the metals, 
oxides and slags generally involved in the 
processes, a fact which stresses the need for a 
high production rate per unit to keep the 
capital and maintenance costs low. Again, 
the high cost of building high-temperature 
furnaces calls for a better knowledge of com- 
bustion, “‘hot”’ aerodynamics and heat transfer 
so that furnace designers can more confidently 
determine the optimum size and shape of furnace 
which will save on the empirically designed one. 


The factors mentioned above are but a few 
of the many complex variables associated with 
luminous flame radiation about which little 
was known. Their evaluation, again, cannot 
be confined to the study of any one subject, 
but require the co-ordinated and simultaneous 
researches of several scientists each specialised 
in one of the many subjects such as thermo- 
dynamics, heat transfer, fluid mechanics, 
physical chemistry, chemistry of combustion 
and radiation itself, which are all involved. 

An even greater deterrent to such an investi- 
gation, but mainly an economic one, has been 
the scale upon which the experiments would 
need to be attempted. For the mechanism of 
luminous flame radiation and the influence of 
the combustion chamber upon it, did not lend 
themselves to a dimensional analysis, as it has 
so far been impossible to relate or even include 
the fundamental time factor involved in the 





combustion process without which it is not 
possible to compare a small flame with a large 
one. Consequently, it has not been possible 
to establish similarity laws by which scale 
model research could have any immediate 
application. 

Faced, therefore, with the prospects of 
roughly full-scale furnace experimental work, 
certain engineers in Great Britain, France and 
Holland felt that such research would be best 
attempted collectively by pooling facilities. 
In 1949 the Flame Radiation Research Joint 
Committee was formed and since that time work 
has been in progress with an experimental 
furnace made available by the Royal Nether- 
lands Steelworks at Ijmuiden, Holland. Our 
first illustration shows the furnace buildings, 
and elsewhere are illustrated other views of 
the furnace in association with various measur- 
ing and calibrating equipment. On Thursday 
and Friday of last week, we were invited by 
the British Iron and Steel Research Association 
to visit the work in progress and were able to 
meet along with other members of the technical 
Press many members or the committee and the 
scientists engaged at the site. 

This work is being carried out by scientists 


June 20, 1959 


and engineers from France, Holland, Swede, 
and the United Kingdom. It is supervised anq 
directed by national committees in al! thege 
countries, each sending representatives to , 
joint international committee under the chaip. 
manship of Professor G. M. Ribaud (of (iaz qd. 
France). The chairman of the British com. 
mittee is Professor O. A. Saunders, of Imperig) 
College of Science and Technology. In genera) 
charge of the studies included in the research 
programme is Mr. M. W. Thring, head of the 
Physics Department of B.I.8.R.A., whil 
Professor J. E. de Graaf, head of the research 
laboratories of the Royal Netherlands Steg. 
works, is in charge of the Ijmuiden experiments, 
Recently the U.S.A. has become associated 
with the work, and a national committe: jg jp 
process of formation. 

The work is supported by contributicng jp 
cash and in kind by individual firms and 
research organisations in the various cou:tries, 
Total cost per year is approximately £30,000, 
The glass, iron and steel, oil, gas and enginvcring 
industries all afford active support. 

The scientists engaged on the site are Mir. R. 
Mayorcas (England, B.I.8.R.A.), Monsieur M, 
Riviére (France), and Mr. G. Mayer (Holland), 


METHODS 


On flame radiation three groups of investiga. 
tions are to be carried out, respectively on oil, 
gas and solid fuels. The experiments with oil 





BUILDINGS 


fuels are complete, those with gas are in pro- 
gress and those with solid fuel are to follow. 
Each group of experiments is divided into two 
parts—performance trials, which provide 
information on the relation between the flame 
and its surroundings at points along the flame 
by measurement made outside the flame, and 
combustion mechanism trials, which show what 
is actually happening as the fuel burns, by 
measurements showing the extent of combus- 
tion. The first year’s experiments on oil fuels 
culminated in intensive performance trials 
from which certain interim conclusions can be 
drawn. In such performance trials relatively 
few measurements are made on a large number 
of flames, corresponding to a variety of fuels 
and of other variables which govern the per- 
formance of industrial flames. Five variables 
were examined, each on two levels, by 4 
factorial method. These variables are the 
quantity and type of fuel, the quantity and 
type of atomising agents, and the quantity of 
combustion air. In all, forty-eight trials were 
carried out. 

The measurements taken during these trials 
consisted of a vertical traverse with mirror-type 
radiation pyrometers at various points along 
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the fla‘oe ; readings with probe and wall heat- 
flow meters; a suction pyrometer traverse 
and a gas sampling traverse at the baffle ; 
measurements of the flame contour at all 
possibile points along the flame, and optical 
pyrometer readings of the flame at all possible 

ints. The intention of the trials was not 
only to reveal the effect of changes in these 
variables, but also to give information on the 
development of suitable instruments for use 
in this and industrial furnaces and to assess 
their effectiveness in precision measurement 
and control of the furnace. 

At the same time as the full-scale work at 
[jmuiden is being carried out, model work 
proceeds at the Shell laboratories at Delft 
and more recently in the Paris laboratories of 
Gaz de France. In Great Britain valuable 
work has been done on model furnaces by the 
United Steel Companies, Ltd., and by the 
aerodynamics section and the steelmaking divi- 
sion of the British Iron and Steel Research 
Association. 

Similarly, laboratory work on droplet forma- 
tion and the physical and chemical details 
of the mechanism of combustion is necessary, 
and much of this is carried out at the physics 
laboratories of B.I.8.R.A. 


RESULTS TO DATE 


The detailed results of the forty-eight per- 
formance trials on oil fuels, together with full 
descriptions of the furnace and equipment 
developed have appeared in the Journal of the 
Institute of Fuel, November, 1951, and 
January, 1952. The trials can be summarised 
as follows :— 

(i) Oil gives a flame with the peak radiation 
17 per cent lower than 50: 50 creosote pitch, 
7 per cent narrower and with the peak radiation 
further from the burner. The gas exit tempera- 
ture and the temperatures at the tail of the 
flame are 50 deg. or more hotter with oil than 
with creosote pitch, and the creosote pitch 
flame has @ considerably higher emissivity than 
the oil. These effects of emissivity and tem- 
perature at the tail of the flame offset each other 
so that the total radiation is the same. s 

(ii) An increase of 39 per cent in the fuel 
quantity gives a flame which is 6 per cent wider, 
longer and more intense, the peak radiation 
being increased by 8 per cent, while the distance 
is increased 16 per cent. 

(iii) The use of steam as an atomising agent 
gave @ peak radiation 11 per cent lower than 
when air was used, and the peak was 10 per 
cent further from the burner. This was due to 
the peak flame temperature being developed 
later and being 11 per cent lower in the case 
of steam. No difference in flame emissivity 
occurred with this variable, and there were no 
significant effects at the tail of the flame in 
radiation temperature or emissivity. 

(iv) An increase of 20 per cent in quantity 
of atomising agent gave a radiation which was 
lower at the tail of the flame (11 per cent lower, 
3m from the burner), whereas the effect on 
the radiation in the early part of the flame was 
comparatively small. The lower radiation 
with increased atomising agent quantity in the 
rail of the flame was due rather to lower flame 
emissivity than to lower temperature. These 
effects are independent of the type of atomising 
agent. 

(v) An increase of 256 per cent in the com- 
bustion air quantity gives a lower radiation 
at the tail (12 per cent lower, 3m from the 
burner). The waste gas temperature is also 
lower and the difference in tail radiation is 
due rather to a lowering of temperature than 
to a change of emissivity. 

An examination of these results indicates 
that the radiation in the early part of the flame 
is mainly affected by the qualitative variables, 
i.e., by a change of fuel and a change from air 
to steam as atomising agent, whereas the tail 
of the flame is mainly affected by the three 
quantitative variables: quantity of fuel, 
quantity of atomising agent and quantity of 
combustion air, This indicates that the radia- 
tion in the early part of the flame depends 
mainly on the rapidity of the ignition of the 
given fuel and the dilution of the fuel which 
affects the theoretical combustion temperature. 
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Creosote pitch presumably obtains more rapid 
ignition from its creosote constituent and 
higher emissivity from the pitch. 

At the tail of the flame there has been time 
for a considerable loss of heat from the flame 
to the surroundings so that its temperature 
is largely governed by the fuel input rate and 
by the quantity of excess air which by this 
point can enter and dilute the flame.. The main 
effect of increasing the quantity of atomising 
agent is to increase the momentum of the jet 
and, hence, increase the power of the jet to 
entrain air, which accelerates combustion in 
the latter part of the flame and thus reduces 
the emissivity by consuming the soot more 
rapidly. 

Another way of presenting the results which 
is of value to furnace designers is to give the 
mean radiation from the flame, the mean 
temperature and calculated emissivity as 
functions of distance from the burner, together 
with the spread in these values to be expected 
from varying one variable over the range used 
in the trials, while others are fixed. Results 
in this form can be used very roughly for 
predicting the radiation from flames within the 
conditions used in these trials. 

This first series of performance trials has thus 
provided results of immediate practical value 
to designers provided they are concerned with 


flames of approximately the same type as those 
used in the trials. 

The- combustion mechanism trials on oil 
fuel flames which have since been completed 
supplement this work, but detailed results are 
not yet available. The applicability of the 
work will, of course, be enormously extended 
when the investigations into gas and solid fuel 
flames are completed, and something like a 
complete picture of flame emissivity emerges. 


Om Burners 


Some other results of interest relate to oil 
burners. During the course of the experiments 
with oil fuels new facts have been established 
which may lead to the establishment of a 
rational basis of oil burner design. 

A special panel appointed by the Joint Com- 
mittee has classified the very many kinds of 
oil burners in existence into two main groups, 
based on their operating principles. These 
groups are : 

(1) Blast burners, in which a stream of air 
or steam impinges on a column of oil, breaking 
it up into droplets while accelerating it. 

(2) Pressure jet burners. 

So far the first group has been studied in 
detail by means of furnace trials. Different 
pressures of the atomising medium differentiate 
various types of blast burners, and six repre- 





VERTICAL RADIATION ¢ TRAVERSE 


OF FLAME AT SLOT SEVEN, 1952 








824 


sentative designs were studied in the furnace 
after preliminary wax model tests of droplet 
formation had been carried out at the Shell 
laboratories at Thornton, Cheshire. 

Atomisation of the oil can be done by air, 
steam or mechanically, each having its own 
special advantages, but again a clear lead to 
how one method is superior to the others is 
missing. 

It has been and still is a great controversy 
amongst steel makers whether to usé steam or 
air for atomising ; steam is the more widely used, 
but does its use involve a decreased luminosity ? 
On the other hand, more steam produces a 
sometimes more desirable, fiercer flame. 

The main general conclusion is that though 
there may be small differences between the 
burners tested, they are unimportant compared 
with the effects of varying the quantities of 
atomising agents. Interesting results in this 
connection may have important effects in the 
not very distant future.: They have shown 
the overriding importance of mixing and of jet 
momentum, the latter being examined by 
measurement of the recoil of suspended burners. 

It seems probable that designs can be worked 
out to give the same jet momentum with less 
steam consumption than at present, and further 
trials are planned to take place before the end 
of this year. 

In connection with the present gas trials, 
Mr. G. Mayer and Mr. Callenfels provided the 
following brief notes. 

Producer gas, since obtained from coal, is 
itself a very complex mixture of gases, vapours, 
fluids and solids (on the assumption, of course, 
that it is used in the uncleaned state as most 
frequently is the case). The hydro-carbons 
by virtue of the soot particles they form add, to 
a large extent, to the so much desired luminosity 
of the flame ; it is this luminosity which enables 
the flame to radiate in a continuous band of 
wave lengths, thus increasing the heat release 





BURNER SIDE OF. FURNACE WITH JET- 
MOMENTUM; MEASUREMENT 


from a given volume of flame. The luminosity 
is a complex function of many variables, 
such as : 

(iy Kind of coals. 

(ii) Gasification temperature. 

(iii) Amount of moisture in the gas (blown 
in steam tothe producer). . 

Town’s gas as such offers less difficulties 
because it burns with a non-luminous flame ; 
to get the highly desired luminosity a car- 
buretting agent must be added such as oil or 
tar, which brings with it other problems such 
as kind of carburetting agent, method of intro- 
ducing it, quantity, &c. The same problems 
arise with the use of natural gas which is of 
itself rich in hydro-carbons. 

The economic aspect of these large-scale 
furnace experiments was taken up by Mr. 
Mayorcas. As has been explained earlier, it is 
not evident and is, indeed, not acceptable on 
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theoretical grounds, that the behaviour of a 
small flame is related to that of a larger 
flame, and it was therefore a first requirement 
to conduct the experiments under actual con- 
ditions. Mayorcas mentioned, however, that 
to use an existing production furnace was not 
only inconvenient, but a false economy. In 
building the Ijmuiden furnace, an essentially 
simple one, one-quarter full size was thought to 
be the limit at which scale reduction was 
permissible. At the same time, its size was still 
of the order of industrial furnaces and the 
results had a direct bearing to actual industrial 
problems, and, as such, were of immediate 
value. Thus, should the primary object of 
the experiments not be realised, namely, that 
of establishing a complete theory of luminous 
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flame radiation from which smaller or larger 
furnace performance be predicted, at least the 
knowledge gained would be of paramount 
importance under the conditions investigated. 
Already aspects of this work are being pursued 
and applied on an industrial scale, and some of 
the instruments involved at the site are being 
developed for commercial manufacture. 

In connection with the scale of this research, 
Professor Saunders mentioned other work 
elsewhere in which similar investigations were 
being carried out in model pressurised com- 
bustion chambers. 

It was possible, he thought, that by including 
the pressure as a variable in such work a 
dimensional approach to the problems of lum- 
inous flame radiation might be more successful. 





A 15MeV Linear Accelerator 
for Harwell 


A RECENT visit to the Mullard research 
laboratories which are under the direction of 
Dr. C. F. Bareford, gave us the opportunity 
of seeing the 15 million electron volt linear 
electron accelerator which has been built for 
the Atomic Energy Research Establishment at 
Harwell. In association with a neutron time- 
of-flight spectrometer, which has also been 
built in the Mullard research laboratories, the 
new linear accelerator will be used at Harwell 
for measurements to assist in the design of 
nuclear reactors for the industrial use of nuclear 
energy. 

The design of the accelerator is based on 
work done by D. W. Fry and his associates 
in the Telecommunications Research Establish- 
ment and in the Atomic Energy Research 
Establishment. It has been developed and 
built, on behalf of Philips Electrical, Ltd., by 
a group of Mullard physicists and engineers 
led by Mr. M. G. Kelliher. 

The principle of operation of the accelerator 
is, briefly, as follows. A succession of high 
energy pulses of short radio waves are produced 
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by a magnetron, as in a high-power rada; 
transmitter. These waves are used for accclerat. 
ing a beam of electrons down a specially 
designed copper tube which is loaded to make 
a corrugated wave guide so that the electrons 
are caused to travel with the waves and extrag; 
energy from them. The electrons enter the 
wave guide, which is 20ft long, at low velocity, 
and they leave it with a velocity of 99-05 per 
cent that of light. Because of the considerable 
dependence of mass on velocity at such high 
velocities, the electrons are then thirty times 
heavier than they were at entry. When these 
very fast electrons are stopped suddenly by a 
heavy metal target they produce very ha:d X. 
or gamma rays. When these gamma rays fal] 
in turn on a further target a large quantity of 
neutrons is produced. 

Since the power from the magnetron occurs 
in 2 microsecond bursts the electrons, gamma 
radiations and neutrons are produced in si:nilar 
bursts. It is these short intense neutron bursts 
which are of interest to the nuclear phy sicist 
for use with the neutron time-of-flight spectro. 
meter. Thus, when a sample of a substance 
under investigation is placed in the neutron 
beam, it provides information on the ability 
of the sample to absorb neutrons of different 
energies. 

For ease of assembly the corrugated wave 
guide is built up in six 3ft lengths. The six 
sections of wave guide are surrounded by a 
vacuum chamber, a cooling jacket and a dis. 
tributed focusing coil. Eagh of the six sections 
is mounted on a trolley running on rails, the 
whole being assembled so that the wave guide 
sections are accurately collinear. Great 
accuracy is required in the linear dimensions 
of the wave guide, the tolerance in the radial 
dimensions being 0-0003in and the tolerance 
over the whole 20ft length of the wave guide 
being only 0-03in. To attain these tolerances 
the wave guide sections were made up of a 
series of cup-shaped sections with holes in the 
base machined so as to be fitted together to 
form a tube with a series of transverse irises 
accurately spaced along the length of the tube. 
To ensure good electrical conductivity the joints 
between the cup-shaped elements in each length 
of tube were brazed with a silver-copper 
eutectic. 

The neutron’ time-of-flight spectrometer 
carries out a statistical analysis of the neutrons 
emitted. It consists essentially of a series of 
100 ‘‘ gates,’’ which are arranged to be opened 
in sequence for a time interval which can be 
fixed (for all the gates) between 2 and 10 micro 
seconds. Each “ gate’’ embodies a counter 
which, over a series of pulses, summates the 
neutrons during its particular time interval. 
Since the time intervals are sequential, the 
counts made by the 100 gates present a picture 
of the time distribution, or spectrum, of the 
neutron emission. When neutron absorbing 
materials are inserted in the neutron path, the 
spectrum is changed and the time-of-flight 
spectrometer enables the absorption lines and 
bands to be deduced. 


Books of Reference 


Manual of A.S.T.M. Standards on Refractory 
Materials. American Society for Testing Materials, 
1916, Race Street, Philadelphia 3, Pa. Price 
3 dollars, paper cover ; 3-65 dollars, cloth cover.— 
The 1952 edition of this manual, which is widely 
used in the United States, brings together in their 
latest approved form the thirty-seven A.S.T.M. 
standard and tentative specifications, classifica- 
tions, test methods and definitions appertaining to 
refractories. The volume includes other informa- 
tion of value in the testing and use of refractories 
which does not fall within the category of A.8.T.M. 
standards, such as a suggested procedure for cal- 
culating heat losses through furnace walls; 4 
suggested practice for conducting the A.S.T.M. 
panel spalling tests; suggested petrographic tech- 
niques ; recommended standard samples for 
chemical analysis and pyrometric cone equivalent 
determinations; and twelve industrial surveys 





of refractory service conditions. Published for 
the first time in this edition are methods of test 
for the determination of the modulus of rupture 
and the permanent linear change on firing of cast- 
able refractories ; and an extensive proposed glossary 
of terms relating to refractories, their manufacture 
and use. 
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Oil Tanker ** World Unity” 


T'he steamship “World Unity-” is the first to be completed of ten ships ordered from 
Vickers-Armstrongs, Lid., by the North American Shipping and Trading Company 
(London), Ltd., on behalf of the World Tankers Corporation, of Liberia. The 
ship, of 31,745 tons deadweight, has a length between perpendiculars of 625ft and 
is designed to have a sea speed of 15 knots. The propelling machinery consists of 
a single set of double reduction geared turbines developing a normal service power 
of 12,500 8.h.p. when supplied with steam at 420 1b per square inch pressure and 


740 deg. Fah. 


E “ World Unity,” of 31,745 tons dead- 
weight, which was launched from the 
Barrow shipyard of Vickers-Armstrongs, Ltd., 
on October 16th last, recently completed her 
acceptance trials and sailed on her maiden 
voyage for her owners, World Tankers Corpora- 
tion of Liberia. She will be followed into service 
by her sister ship, ‘‘ World Concord,” which 
was launched from the same yard on January 
29th by the Countess Mountbatten of Burma. 
From the accompanying photograph it can 
be seen that the general appearance follows 
the usual tanker practice and that the ship 
has a raked bow, & bow fronted bridge and a 
streamlined funnel, derrick posts and radar 
mast. The ship has been built to Lloyd’s 
Register of Shipping rules and regulations, 
and also those of the American Bureau of 
Shipping, to obtain, under a joint survey, the 
highest class for carrying petroleum in bulk. 
Longitudinal framing has been adopted over 


length. All the cargo oil tanks, oil fuel bunkers 
and settling tanks have steam heating coils, 
and there is installed a Butterworth tank 
cleaning system. 

No mast is fitted, but there are four derrick 
posts, the two on the upper deck forward each 
have a 3-ton derrick and the two in the aft 
well are each fitted with two 5-ton derricks. 
Four steam winches of Clarke-Chapman design 
are supplied and all have extended warping 
ends for mooring purposes. Two 9in by 12in 
winches work the forward derricks and a third 
of similar size is fitted in the after well for work- 
ing the 5-ton derricks, while the fourth winch, 
10in by I4in, is located aft on the poop deck 
for mooring purposes only. A steam windlass 
of Emerson-Walker’s make, suitable for 2 }jin 
“‘Tayco” chain cable, which connects to Byers 
stockless bower anchors, each weighing 137 cwt, 
is provided. The electric-hydraulic, four-ram 
pattern steering gear, supplied by Brown 





TANKER ‘“*‘WORLD UNITY’ 


the length of the ship between the fore peak 
and boiler-room bulkheads with transverse 
framing at the ends. The twin longitudinal 
bulkheads are extended to avoid discontinuity 
of strength and they, together with the trans- 
verse bulkheads, have horizontal stiffeners 
and vertical webs, while in the wing tanks 
horizontal struts are fitted between the shell 
transverses and the longitudinal bulkhead 
webs. In the construction of the ship full 
advantage was taken of the modernised ship- 
yard facilities, including large layer-apart 
areas and heavy lift cranes for the welded pre- 
fabrication of large units, such as panels of 
deck plating measuring 43ft by 40ft, and weigh- 
ing up to 43 tons. Wherever practicable, auto- 
matic welding was adopted. 

There are ten groups of oil cargo tanks, three 
abreast, which are numbered from forward and 
separated from the forward oil fuel tanks and 
from the oil fuel tanks and engine-room aft 
by cofferdams and pump rooms. Access to 
the tanks is by circular hatches 4ft in diameter, 
and to each coaming is fitted a 5in bore vapour 
pipe and shut-off sluice valve, the pipes combine 
before joining the main vapour line, and there 
is a combined pressure and vacuum valve for 
each group of three tanks. A valve and hose 
connection is also fitted to the coaming to take 
a connection from the air salvage line fed from 
a diesel-driven compressor. The transverse 
bulkheads are equally spaced to give the tanks 
a length of 39ft 8in, with the exception of No. 1 
set of tanks forward, which are 29ft 9in in 


Brothers and Co., Ltd., is telemotor operated 
and powered by two 45 h.p., 440V, three-phase 
motors. Cold storage space is arranged aft 
in the poop, and the machinery, supplied in 
duplicate by L. Sterne and Co., Ltd., uses 
Freon, the two compressors each being driven 
by a 5 h.p. squirrel-cage motor. Four steel 
lifeboats constructed by Hugh McLean and 
Son, Ltd., one of which is powered by a 7 h.p. 
diesel engine, are carried under Welin 
MacLachlan’s gravity davits with hand recovery 
gear. Attention has been paid to eliminating 
the danger from fire and to this end a steam 
smothering system has been installed to the 
oil cargo tanks and cargo hold, and a CO, 
smothering system has been fitted in the pro- 
pelling machinery space and the cargo pump 
rooms, while portable fire extinguishers are 
mounted elsewhere throughout the ship. 


ACCOMMODATION 


A crew numbering fifty-six is carried and 
housed in cabins, based on the latest require- 
ments of the Ministry of Transport, on the 
poop deck, in the poop and in the ’midship 
deck-house. The captain’s suite and single 
cabins for the deck officers, together with a 
smoke-room and saloon, are arranged on 
the bridge deck, while owner’s apartments 
occupy the upper bridge deck. The chief 
engineer’s rooms and the engineer officers’ 
cabins are located in the poop, where there is 
also an officers’ lounge, officers’ mess, crew's 
mess and an all-electric galley. Within the 
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poop are two-berth cabins for the seamen and 
firemen, @ crew’s recreation space, and laundry, 
while an air-conditioned hospital is placed aft 
on the boat deck. The whole of the accommo- 
dation is mechanically ventilated and heated. 
Wooden decks have been eliminated and 
semastic tiles on a bitumen-based underlay 
are laid in the cabins and alleyways. Under 
exposed weather decks the deck head within 
the accommodation is insulated with sprayed 
limpet asbestos l}in thick and faced with 
cement. The main particulars of the shin are 
given in the fcllowing table: 
Dimensions and Particulars 

Length overall ... ... ... .- 653ft 

Length between perpendiculars 625ft 
Breadth moulded... ... ... 86ft 


Depth to upper deck... ... ... 45ft 9in 
Deadweight, summer draught ... 31,745 tons 
Summer draught res 
Gross tonnage aan 20,627 tons 
Net ton Sco use oee' von ae 
Load displacement ... ... . 40,430 tons 


Propelling Machinery 
Type: Single-screw double-reduction geared turbines 


Maximum power... ... . 50 s.h.p. 

Propeller revolutions 103 r.p.m, 

Service power... ... 12,500 s.h.p, 

Propeller revolutions ... 100 r.p.m. 

Astern power ad 60 per cent of ahead 
service power 

Boilers ... Two Foster Wheeler 
“D,” water - tube 

i desi 

Working pressure 450 Ib per square inch 
gauge 

Superheat ... sos ove ous UO GD, 

Electrical Machinery 

Number of alternators Two turbine - driven 

eer ee 500kW, 440V, a.c. 

Auxiliary services One diesel-driven 

ee 100kW, 440V, a.c. 


Om CarGco ARRANGEMENTS 


Three different grades of cargo oil can be 
dealt with by the cargo oil piping systems. 
These consist of 12in bore piping on deck and a 
14in outside diameter main tank pipe-line 
having 10in bore branches. There is a 6in out- 
side diameter stripping line, but no stern oil 
discharge line. In the aft pump room are fitted 
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COMPARATIVE S.H.P. CURVES 


three Worthington-Simpson steam _ turbine- 
driven pumps, each rated at 850 tons per hour, 
with the turbines being located in the engine- 
room and in the same room are two steam- 
drivenstripping pumps made by J. H. Carruthers 
and Co. Ltd. An oil fuel transfer pump and a 
ballast pump, both supplied by Hayward- 
Tyler and Co., Ltd., are mounted in the 
forward pump room. 

The ship ran her trials over the Arran course 
in loaded condition and when developing 
12,500 s.h.p. at a propeller speed of 101 r.p.m. 
a speed of 16-77 knots was recorded, while with 
the machinery developing 13,800 s.h.p. at pro- 
peller revolutions of 105 per minute the ship 
attained a speed of 17-165 knots. In the accom- 
panying diagram we reproduce the shaft horse- 
power curve, as recorded on trial, plotted in 
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comparison with similar curves obtained by two 
oil tankers of slightly less deadweight capacity. 


PROPELLING MACHINERY 


The ship is propelled by a “‘ Heliston ” solid 
four-bladed m ese-bronze propeller having 
a diameter of 21ft 9in by 16ft 8in mean pitch, 
driven by a set of double reduction geared 
Parsons turbines, built to Pametrada design by 
the shipbuilders. Steam is supplied at 420 Ib 
per square inch gauge and 740 deg. Fah. and the 
machinery develops a maximum of 13,750 s.h.p. 
at propeller revolutions of 103 r.p.m., and a 
service power of 12,500 s.h.p. at propeller 
revolutions of 100 r.p.m. - The power available 
astern is 60 per cent of the ahead service power. 

The h.p. ahead turbine has impulse blading 
consisting of fourteen expansion and the 
rotor discs are forged solid with the shaft. 
Reaction blading is fitted in the double-flow 
lp. ahead turbine, each flow consisting of 
fifteen rows, and the blading in the casing is 
segmentally fitted, as are also the first eleven 
rows in the rotor, the remaining four vanes of 
which have integrally fitted blades. Forming 
an integral extension on the forward end of the 
h.p. rotor is the h.p. astern turbine, which is a 
two-stage impulse wheel and has a separate 
easing. The |.p. astern turbine, which is incor- 
porated in the forward end of the I.p. ahead 
turbine, is a two-stage impulse wheel, the 
moving impulse wheel being solid with the 1.p. 
ahead rotor. 

All the blading is of 13 per cent chromium 
iron, and cast steel has been used for the casings 
of the h.p. ahead and astern turbines and also 
for the l.p. ahead and astern inner casings. 
The latter have a fabricated outer casing, 
which is designed to support the inner casings 
and maintain correct alignment while allowing 
for expansion. Double pocket steam glands are 
fitted at each end of the |.p. casing and at the 
forward end of the h.p. ahead casing, while at 
the aft end a treble-pocket gland is fitted. 
There is a glands steam condenser to handle the 
vapour from the turbines, and it is capable of 
maintaining a vacuum sufficient to evacuate 
the most distant gland pocket. 

Each turbine is connected to the double 
reduction articulated gearing by a flexible claw 
coupling and the secondary pinions are driven 
through quill shafts and flexible couplings from 
the primary gears. For both turbines these are 
enclosed in a fabricated steel gearcase and con- 
sist of forged nickel steel pinions and built-up 
forged steel first reduction wheels. The primary 
Pinions have a face width of 27in and the 
primary wheels have a face width of 27in with 
a 3in gap, while the secondary pinions have a 
48in face width and a 3in gap. Built-up main 
gear wheels have plates bolted to flanges on the 
rim and gear wheel shaft and a face width of 
48in and a 3in gap. The gearcase is of fabri- 
cated steel and the bearing bushes are inde- 
pendent castings, which can be removed with- 
out lifting the main gearcase covers. When 
developing normal service power the h.p. and 
l.p. turbines run at 4014 r.p.m. and 3691 r.p.m. 
respectively and the corresponding speed of the 
propeller shaft is 100 r.p.m. 

Two electrically driven Drysdale lubricating 
oil pumps, which discharge through “ Flushflo ” 
strainers and Serck oil coolers, supply oil to 
the turbines and gearing and each can deliver 
80 tons per hour against a head of 50Ib per 
square inch. There are also two Alfa-Laval 
lubricating oil purifiers, each capable of hand- 

ling 400 gallons per hour. 


BorLEers 


Two Foster Wheeler “ D ” witer-tube boilers 
having cast iron gilled economisers, tubular 
air heaters, superheaters and a total heating 
surface of 10,800 square feet, supply steam at 
450 Ib per square inch gauge and 750 deg. 
Fah. A Todd oil fuel installation is fitted and 
the boilers work under a balanced system of 
forced draught operating under the Bailey 
system of automatic fuel-air control. The 
equipment includes two Howden’s electrically 
driven forced draught fans, each delivering 
24,000 cubic feet per minute against a pressure 
of Sin W.G. and two Howden’s induced draught 
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fans, each having a capacity of 37,500 cubic 
feet per minute against a static pressure differ- 
ence of 7}in W.G. A Weir steam generator is 
provided and is supplied with superheated 
steam at 300 lb per square inch and 750 deg. 
Fah., while producing 30,000 lb of steam per 
hour at 150 1b per square inch for various ship 
services, including deck machinery, cargo oil 
pumps and heating. 

The ship is equipped with a Weir regenerative 
condenser and closed feed system which 
includes two extraction pumps, each capable 
of handling 155,500 lb/202,000 lb per hour, 
two steam jet air ejectors, one combined glands 
condenser and ejector condenser, draw cooler 
and distiller, and one closed feed control valve. 
The auxiliary closed feed system deals with the 
cargo oil pump condenser and consists of one 
extraction pump, of 36,000 Ib/46,800Ib per 
hour capacity, and one steam jet air ejector 
capable of maintaining a vacuum of 20in. The 
cargo oil pump condenser takes the exhaust 
from the three cargo oil pumps, the stripping 
pumps and the drain from the Butterworth 
heater and steam generator. 

The main boiler feed pumps are two Weir 
turbo multi-stage pumps, each with a capacity of 
150,000 Ib /195,000 1b per hour against a discharge 
pressure of 600 lb per square inch, and there is 
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an auxiliary feed pump of 36,000 lb/46,800 p, 
per hour capacity. Two evaporators and 4 
distiller, each having a capacity of 75 tong per 
day, have been supplied by Caird and Rayne, 
Ltd. j 


AUXILIARIES 


With a few exceptions the auxiliary mac .inery 
is electrically driven. The machinery x 
are ventilated by six 35in electrically <iriyey 
“Trunnion ” axial-flow fans, supplied by Axis 
Fans, Ltd., each rated to handle 15,200 cubic 
feet of air per minute at ljin W.G. 

Electrical power for the auxiliary machine 
and the ship’s services is supplied by two Allen 
turbine-driven alternators, each rated at 500kW 
at 0-8 power factor, 440V, three-phase, 69 
cycles, one working and one standby, and 
arranged for parallel running. As an alternative 
means of supply there is a Davey Paxman <iesel. 
driven alternator of 100kW at 0-7 power factor, 
and a pressure of 440V, three-phase, 60 cycles, 
Two banks of transformers, each consisting of 
three single-phase, 15kVA, 440V/1LI15V air. 
cooled units, provide current for the lighting 
circuits, while the galley and pantry equipment 
is supplied through alternative 75kVA, 440V, 
three-phase transformers arranged to give an 
output pressure of 230V. 


Verein Deutscher Ingenieure Meetings 
in Stuttgart 


ROM Monday to Friday, May 26th to May 

30th, the eighty-second annual general 
meeting of the Verein Deutscher Ingenieure 
was held in Stuttgart. The membership of the 
V.D.I. has now risen to over 24,000, with 
thirty-six branch Vereins, and this year, when it 
celebrated the ninety-sixth anniversary of its 
foundation in Alexisbad, over 2000 members 
and guests attended the meetirig. 

The first session of the Council was held on 
Monday afternoon, May 26th, and the same 
evening a Press reception took place in the 
Park Hotel, which was attended by Director 
Hans Bluhm, the President, and Regierungs- 
baumeister E. Kothe, Director of the Verein. 
Later on an informal gathering and dinner was 
held in the Schlossgarten Restaurant. The 
meetings which took place on Tuesday and 
subsequently, included public lectures and some 
forty-five papers, and they were held in various 
rooms of the Stuttgart Technica! High School, 
which has been partially rebuilt. On Tuesday 
morning the general technical sessions began. 
In the section on workshop practice, Director 
J. Irtenkauf, of Géppingen, dealt with the 
problems of modern machine tool manufacture, 
Professor Dr.-Ing. F. Eisele, of Miinich, spoke 
on machinability and its relation to material 
and methods, while Dr.-Ing. H. Beisswanger 
closed with a paper on formability in the cold 
working process and its dependence on 
materials and working conditions. 

In the session devoted to Power and Heat, 
Dr.-Ing. R. Quack, of Diisseldorf, spoke on the 
readiness for starting of modern high-pressure 
boilers and high-pressure turbines, and Pro- 
fessor U. Senger, of Stuttgart, followed with a 
paper on quick starting of high-pressure tur- 
bines. Other papers included those by Dr.-Ing. 
H. Beckmann, of Marl, on the division of first 
costs of current and steam in industry and 
steam heating stations, and by Director W. 
Kretschmann, of Essen, on the design, con- 
struction and putting to work of the new high- 
pressure turbines in the Goldenbergwerke. 
The work was begun in January, 1950, and the 
first set was finished in November last, within 
twenty-two months. 

The session on Automobile Problems in- 
cluded a paper by Professor Dr.-Ing. Riekert, of 
Stuttgart, on practical air resistance tests with 
cars, compared with model tests. Dipl.-Ing. 
Voit, of Stuttgart, dealt with petrol injection 
in engines for road transport; Dipl.-Ing. A. 
Meier, of Stuttgart, discussed the kinematics of 


piston slap; and Director A. Maier, of Fried. 
richshafen, reviewed new developments in 
transmission gearing. 

There were three lectures on food, clothing 
and housing, including one by Professor Dr. H. 
Speiser, of Kiel, on an engineer’s view of food 
production, and another by Professor E. 
Wedepohl, of Berlin, on team work between 
architect and engineer in house construction. 
On Tuesday evening the Wiirttembergische 
Ingenieurverein invited the assembled company 
to a “ Stuttzart Evening” in the beautifully 
laid out Killesberg Gardens, which were 
originally made for the first Garden and Horti- 
cultural Exhibition held in Stuttgart before the 
war. 

The annual general meeting of the V.D.I. was 
held at 9 a.m. on Wednesday in the Metropol 
Palace, after which the company proceeded to 
the Staatstheater for the ‘“ Festakt,” which 
began at 10.30 a.m. by the playing of Mozart’s 
overture to ‘The Mazic Flute” by the 
Wiirttemberger Staatorchester. In his address, 
the president of the V.D.I., Director Hans 
Bluhm, of Diisseldorf, welcomed the repre- 
sentatives of the Government, the Technical 
High School and industry and commerce, and 
the foreign guests, which included Monsieur 
Guérin, President of the Fédération Inter- 
nationale d’Association Nationales d’Ingé - 
nieurs, and he congratulated the Wiirttem- 
berger Ingenieurverein on its approaching 
seventy-fifth anniversary. In his review of the 
activities of the Verein he said that during the 
year it had been decided to introduce a new 
class of membership, that of supporting mem- 
bers, which would be open to administrators 
with legal training. He made a plea for the 
furtherance of technical education in schools, 
technical high schools and universities, with 
advanced teaching of philosophical, sociological, 
ethical and legal subjects. In a few weeks, he 
stated, the German Patent Office would cele- 
brate its seventy-fifth year of founding, and the 
Verein pressed again for the appointment of 
technical judges, who would sit with legal 
judges on patent problems. In closing, Director 
Bluhm greeted the separated engineers in the 
East Zone, and expressed the hope that the 
ultimate union of Eastern and Western Zones, 
to form a united Germany, would be made 
possible. 

The President then called upon Professor 
Dr. F. Tank, of the Eidgenossische Technische 
Hochschule, Ziirich, to deliver his lecture on 
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technical science and our time. The great duty 
of technical science was, Dr. Tank said, to help 
on mankind, and the Kassel and Marburg meet- 
ings of the V.D.I. had already done something 
to make that way clear. The ethical side of 
technical knowledge should not be overlooked ; 
such qualities as perseverence, sacrifice, re- 
sponsi ility, intelligence, and organising power 
were of immense value to technical science. 
The contral problem seemed to be how best to 
fit tec!inical science into the plan of life for our 
time ; that plan was not made for us, but it had 
to be created. Education of the young engineer 
was most important, and he emphasised the 
yalue of modern languages. 

Following the lecture, the President be- 
stowed the honours awarded by the Council for 
1952. The Grashof Medal was presented to 
Professor Dr.-Ing. Walther Bauersfeld, of 
Heidenheim on the Brenz, for his outstanding 
work for the optical industry for over forty 
years. He was closely identified with the work 
of Carl Zeiss, of Jena, and was the inventor of 
the Zeiss projection planetarium. and many 
optical and medical instruments. He is now 
associated with the Zeiss-Opton works at 
Oberkochen, near Heidenheim, and _ lectures 
at the Stuttgart Technical High School. 
Honorary membership was conferred upon 
Dr.-Ing. h.c. Emil Gminder, of Reutlingen, 
for his work on the development of the textile 
industry. The V.D.I. Mark of Honour was given 
to Director Hanns Biberger, of Diisseldorf, who 
founded the Volk and Wirtschaft Museum in 
Diisseldorf, and the same honour was bestowed 
upon Dr. Hans Ledwinka, the leading con- 
structor of the Tatra-Werke, for his work on 
automobile chassis and the use of swinging 
axles and air-cooled engines. The V.D.I. ring, 
which is given to encourage young men under 
forty years of age, was this year given to four 
members. They were Dipl-Ing. Rudolph 
Biihrer, of the Central Railway Construction 
Office in Munich, who has done outstanding 
work on the construction of bridges and research 
work on prestressed reinforced concrete struc- 
tures ; Dipl.-Ing. Ludwig Bélkow, for his early 
work on aerodynamics and development work 
in aircraft production, and later his creative 
work on the design and construction of plant 
and apparatus for building construction ; 
Dipl.-Ing. Fritz Hadwich, for his work for the 
textile industry in connection with the Spinnbau 
G.m.b.H., of Bremen ; Dipl-Ing. Werner Stahl, 
leading engineer of the firm of R. Stahl, in 
Stuttgart, for his work on the increased capa- 
city and control of electric lifts. 

A pleasant surprise was the conferring on 
Director Hans Bluhm, the President, of the 
Dr.-Ing. h.c. Degree of the Technical Uni- 
versity of Berlin-Charlottenburg, by Professor 
Dr.-Ing. Walter Koeniger, of Berlin-Wilmers- 
dorf, for his work in connection with the A.E.G. 
Company and his success in re-establishing and 
building up the Verein Deutscher Ingenieure 
after the war. 

The orchestra then played the overture to 
Wagner’s opera ‘‘The Flying Dutchman,” 
after which Dr. Bluhm announced that at the 
end of the year he was retiring and would 
hand over his office as President to his successor, 
Dipl.-Ing. Hans Schuberth, Bundesminister for 
Post and Distant Communications. During the 
afternoon visits were paid to local firms and a 
special exhibition of machine tools arranged by 
Messrs, Hahn and Kolb in their newly completed 
building in Stuttgart. The same evening a 
festival performance of Erik Charell’s and Jiirg 
Amstein’s musical comedy “ Firework” was 
given at the Staatliche Schauspielhaus,. 

The groups of papers on Thursday included 
those dealing with heating and ventilation, the 
testing of materials, engineering economics, 
building research, and agricultural engineering. 
Tn the afternoon visits were paid to a number of 
engineering works and the power station of 
Marbach, ‘ 

At Reutlingen, on Thursday, May 29th, a 
special textile session took place, at which a 
series of papers were given, and visits to textile 
firms in the vicinity were made. On Friday a 
series of whole-day visits to interesting works 
were arranged. They included a trip to Heiden- 
heim, where the fine works of I. M. Voith, 
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undamaged by the war, were inspected. There, 
the making of papermaking machinery, large 
and small water turbines, and Voith-Schneider 
propellers was seen. At the Zeiss-Opton works 
at Oberkochen visitors saw the manufacture of 
microscopes, measuring apparatus and optical 
work, and both parties lunched in Heidenheim. 
In the Heilbronn district the works of N.S.U. 
Werke A.G. at Neckersulm were visited and the 
production of lorries was seen. At the neighbour- 
ing works of Karl Schmidt the party saw the 
manufacture of aluminium pistons and light 
metal parts. In the Géppingen district the 
places visited included the machine tool works 
of Gebruder Bohringer G.m.b.H., and the metal 
work factory of F.u.R. Fischer A.G. 





Standardised Screw Threads 
for Service Equipment 


THE Ministry of Defence has announced that 
Government departments, with the co-opera- 
tion of industry, are taking steps to stimulate 
the widest possible adoption of a unified system 
of screw threads for equipment supplied to the 
three armed services. Action has already been 
taken in the case of new aero-engines coming 
into production, and ways are being worked 
out of applying the unified system of screw 
threads to airframe and aircraft equipment 
production. The Admiralty has already adopted 
the unified system for some classes of armament 
and other equipment and regards the wide 
adoption of unified standards as a development 
to be pursued as far and as soon as practicable. 
The Ministry of Supply is to ensure, as far as 
possible, application of the unified system for 
equipment and stores supplied to the Army. 

The Ministry’s statement says that the 
services’ policy on the adoption of unified screw 
threads jointly agreed was last expressed in a 
letter in September, 1950, to the British 
Standards Institution from the Ministry of 
Supply. This reviewed the pressing need for a 
common standard and unification with the 
United States and the Commonwealth. It 
described the efforts made, in full co-operation 
with industry, which led up to the Declaration 
of Accord of 1948 with the United States and 
Canada, and it outlined a policy of gradual 
adoption of the system based on the British 
standard which gave effect to the Declaration 
of Accord. Since that date the need for a 
common standard and unification has become 
increasingly manifest and agreement has been 
reached throughout the services and industry 
on British standards for bolts and nuts with 
unified threads (B.S. 1768 and 1769), and for 
screw thread gauge tolerances (B.S. 919), 
screwing taps (B.S. 949), and spanners for use 
with unified bolts and nuts (Amendment No. 1 
to B.S. 192). Provision is also being made for 
the range to be extended below }in diameter for 
screws for attachment of components. 

The result of this work has facilitated the 
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production in this country of screwing tackle 
for the agreed sizes and pitches for nuts, bolts 
and screws and corresponding spanner sizes in 
the unified range, and this is now becoming 
available for reasonable delivery. It has all 
along been recognised that progress in the 
adoption of the unified thread for service 
equipment is dependent upon mutual action 
with industry, and that manufacturers and 
their sub-contractors must therefore be encour- 
aged to provide themselves with taps, dies and 
other screwing tackle for the unified system. 
The policy of the Service Ministries is to adopt 
the unified screw thread system as general 
practice throughout the services, even for 
items of an essentially commercial nature. It 
is, in consequence, hoped that manufacturers 
will, in the light of this knowledge, be encour- 
aged to turn over to a more general adoption 
of the unified screw thread system, so as to 
bring commercial and service practice into line. 





Small High-Speed Craft 
for Egypt 


Tue first of a series of high-speed boats, 
which have been constructed by the Société 
Constructions Navales de Meulan for the 
Egyptian Government, has completed her 
trials and has been handed over officially. 
They have an overall length of 17-50m, a 
maximum width of 4-50m, and a draught of 
0-50m, and are powered by an Arsenal motor 
driving a three-bladed airscrew. The engine 
develops a maximum of 1350 h.p. and a 
maximum cruising horsepower of 1040 h.p., 
while 920 h.p. is required for average cruising 
conditions, and the corresponding speeds are 
80km per hour maximum, 60km per hour 
maximum cruising, and 50km per hour for 
average cruising. 

The hull, which is of semi-hydroplane form, 
is built of wood and is of solid construction, 
although the scantlings adopted are relatively 
light. Triple mahogany planking is arranged 
on the bottom of the hull and double planking 
on the sides, all being laid over frames of oak, 
ash and fir, while plywood has been widely 
adopted elsewhere. There is a large cockpit 
forward which gives aft on to a cabin capable 
of taking twenty persons. The steering position 
is located just forward of the propulsion motor, 
which is mounted aft above the cabin top, and 
raised to a level sufficient to ensure clear 
visibility for the pilot. 

Fuel tanks, transversely in the hull, have a 
total capacity of 4400 litres, which is sufficient 
to give the boat a radius of action of 700km 
when cruising at 50km per hour. The water is 
cooled by fresh water which is drawn from the 
river or lake on which the boat is designed to 
operate, and there is fitted, on the port side, a 
small motor of 22 h.p. for emergency and 


mancuvring purposes. 
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THEIR LORDSHIPS AND SCIENCE 


Tue Lords always have the advantage 
over the Commons in their debates that 
party politics play less part in them, that 
references to party strife are decorously 
expressed, and that heat, even upon con- 
troversial subjects, is seldom generated. 
Never is that advantage more marked than 
when their Lordships discuss, as they did 
last week, a scientific and technical subject. 
For they are able to give to their discussions 
of such subjects an air of detached inquiry 
far more suited to them than the rough and 
tumble cut and thrust of party debate, 
‘commonly found in “the other place.” 
Yet even with that advantage it is surprising 
that their Lordships managed to have so 
interesting a debate upon that well-worn 
subject, “‘ science and industry,” last week. 
That field, it might have been thought, has 
been more than very well ploughed up since 
the war. Indeed, upon reading the report 
of the debate in Hansard it is made clear 
enough how well it has been ploughed. For, 
interesting though each individual contribu- 
tion was, little that was fresh was really 
said. Indeed, one thing alone seems to have 
saved the debate from a suspicion of aridity. 
It was the announcement by Lord Woolton 
about the Government’s policy for improved 
technological education that provided a peg 
upon which opinions expressed repeatedly 
before could be hung once more and seen in 
a new context. The announcement, which 
was also made in the Commons, is printed 
elsewhere. It made it clear that the 
intention of the previous Government to 
set up a non-teaching, award-making body 
under the title of ‘The Royal College of 
Technology ” was to be abandoned, that 
“at least one institution of university rank 
devoted predominantly to the teaching and 
study of the various forms of technology ” 
is to be set up, and that improved financial 
assistance is to be made available for 
“* selected ” technical colleges and courses. 

It is a relief to learn that the proposed 
Royal College of Technology will not now 
be set up. For, however good or bad were 
the other educational proposals of the Labour 
Government, that proposal proved highly 





controversial. It was made to appear all 
the more controversial by the fact that the 
major engineering institutions—and, we 
believe, also similar institutions in other fields 
taking as much interest in education as do 
the engineering ones—were not consulted 
by the Ministry of Education about its 
proposals until a late stage in their formula- 
tion; and by the presence of a suspicion, 
by no means allayed when the proposals 
were issued as a White Paper, that the 
Government was attempting to create by 
legislation a new institution intended, even 
if optimistically, to assume the place amongst 
technological bodies that the Royal Society 
has earned by years of outstanding endeavour 
amongst scientific societies. Bereft of such 
intentions it was difficult to see what real 
purpose the College would serve which could 
not be served as satisfactorily in some simpler 
way. It is true that protagonists of the 
College had it in mind that if “‘ degrees ” in 
technology could not be awarded for approved 
courses at technical colleges, then the high- 
sounding award of associate or fellow of the 
College might do as well. Yet, in fact, the 
titles of awards carry little weight. It is 
the high value placed upon those who hold 
awards that eventually, many years after 
their foundation, brings prestige to the 
awards themselves. That prestige cannot be 
conferred. It must be earned. 

Apart from the welcome news of the 
abandonment of the proposal to set up the 
College, there is really very little that can 
be learned from the Government’s statement. 
What form, for instazice, is the new institution 
of ‘‘ university rank” to take? Whatever 
its form, it must take a long time and much 
expense to set it up. With Lord Caldecote 
we hope that it ‘‘ will not be started from 
scratch, but will be based on one of our 
present universities.’ At least such an 
action would prevent the creation of a 
so-called “‘ technological university,” a body 
contradictory in its terms. For if a body is 
to be a “university ’’ it should, as nearly as 
may be possible, study all branches of learn- 
ing, not restrict itself to the technological. 
Again, who is to be responsible for selecting 
colleges for improved financial assistance ? 
A point not without importance here is that 
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made by Lord Waverley and Lord Stamp 
that the selected colleges should be close to 
existing universities so as to give them oppor. 
tunity for increased association with them, 
Certainly in making the selection the major 
technical institutions should be cons:ilted. 
We agree, too, with Lord Cherwell th:t the 
selected colleges should be taken out «f the 
control of the local authorities. It is clear, 
however, from his remarks and those of 
Lord Woolton that the Government itself 
has by no means yet reached conclusions on 
such points. Last week’s announcements in 
the Houses of Parliament were 1: ‘rely 
intended to show the lines upon whic: the 
Ministry of Education is now thinking. 
Detail is lacking. Indeed, nowhere is it inore 
lacking than on the financial side. Unless 
sufficient money is made available all j lang 
for improving technological education inust 
fail. Lord Falmouth emphasised that point. 
After commenting upon a recent statement 
by the Chancellor of the Exchequer that he 
was providing a basic total of £20 million for 
every year of the coming quinquennium for 
university grants, and showing how even that 
sum would not be enough to let universities 
carry out the expansions they had hoped 
to make in order to meet the need for more 
scientists, he expressed the hope “that the 
costs of the new establishment will not 
impinge upon the exiguous £20 million.” 
All those who believe that it is only by 
rapidly expanding facilities for technical 
education that this country can survive 
in the future as a great industrial power 
in the world will echo that hope. 


“BUY AMERICAN” 

ILLincwortsx’s political cartoon on US. 
tariffs, which appeared in a recent issue of 
Punch, was aptly captioned ‘‘. . . that vile 
wall which did these lovers sunder,” and 
could not have been more topical. The 
serenading of John Bull will not meet with 
response as long as Uncle Sam’s actions are 
controlled largely by the partisans of pro- 
tectionism. Ever since Congress passed the 
Reciprocal Trade Agreements Act in 1934, 
the United States has been paring its tariffs 
steadily. Thus, the average tariff on dutiable 
items to-day is about 15 per cent, while in 
1932 it was 59 per cent! But it would seem 
at present that this downward trend has 
come to a stop, or, even worse, to a turning 
point. The struggle over American import 
policy between the advocates of free trade 
and the defenders of tariffs has spread into 
almost every department in Washington. 
The lines of battle are firmly drawn. On 
the one side are the Administration, fearful 
of the effect of increased trade barriers on 
the economies of the N.A.T.O. countries ; 
foreign diplomats, mindful of their nations’ 
need for dollars; importers and exporters 
who depend on a free world trade. On the 
other side is a growing minority of American 
manufacturers who feel that their slackening 
business is threatened by foreign competi- 
tion. In the middle, in general, are members 
of Congress often torn between the just and 
the expedient under the heavy pressures of 
election year politics. 

Recently there has been much controversy 
over the award of Government contracts 
for heavy electrical equipment to several 
British and Swiss companies. There can 
be no doubt that foreign manufacturers of 
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such equipment are to-day competing actively 
in the American market. So far, however, 
their competition has meant little to American 
producers. For the latte: have been export- 
ing many times more equipment than 
American users have been importing. But, 
it is claimed, the “threat ’’ to American 
manufacturers could be serious in the 
future. The controversy was brought into 
the open by the bidding for a contract to 
supply two 15MW = generators for the 

Eklutna Project in Alaska of the Bureau of 

Reclamation. When the tenders were opened 
the Pacific Oerlikon Company of Tacoma 

was found to have made the lowest bid of 

556,216 dollars. This firm is the American 
distributor for the Oerlikon Company of 
Jurich, where the equipment would be made. 
The English Electric Company submitted 
a tender for 608,372 dollars. The lowest 
American bidder was the Elliott Company— 
673,389 dollars. The foreign bids included 
the 15 per cent import duty. All foreign 
bids were firm while those of the American 
firms had escalator clauses which could 
increase them up to 20 per cent if the cost 
of labour and materials should rise. But 
before any Federal agency can award a 
contract to a foreign bidder it must take 
into consideration the ‘‘ Buy American ” 
Act of 1933 which is designed to protect 
American firms from foreign competition. 
At present the department is interpreting 
this act in accordance with Order No. 2289, 
issued in 1947. This order establishes a 25 
per cent differential to be added to the 
base bid of foreign competitors. If, when 
this is added to the foreign bid, the latter 
is still lower than the lowest American bid, 
the contract can be awarded to the foreign 
firm. At the request of the Elliott Company, 
heatings were held by the Interior Depart- 
ment in Washington at the end of last year. 
The company based its protest at this con- 
ference ori the method of evaluating the 
bids and using a differential of only 25 
per cent. “‘We do not feel that the 25 
per cent differential is enough to protect 
American manufacturers because of the 
additional costs that we have,” said the 
representative of the company. He sub- 
mitted evidence showing that labour costs 
abroad are much lower than those in the 
United States. In support, a representative 
of the National Electrical Manufacturers’ 
Association testified that the average earn- 
ings of manufacturing workers in the United 
States for the year 1950 were more than 200 
per cent of the earnings for skilled workers 
in Switzerland and 250 per cent of the rate 
for semi-skilled and unskilled workers in 
Switzerland. However, on January 3rd, 
the contract was nevertheless awarded to 
the Swiss firm. Another recent case is 
that of the purchase of an 80,000kVA auto- 
transformer for the Folsom dam project of 
the Bureau of Reclamation, on the American 
River in California. The foreign and domes- 
tic lowest bids, respectively, were those of 
the English Electric Company, 302,912 
dollars, and the Westinghouse Electric 
Corporation, 331,410 dollars, and the con- 
tract has been obtained by the English 
Electric Company. 

The State Department takes the stand 
that reduction of barriers to international 
trade is one of the basic elements of United 
States foreign economic policy. In the 
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Alaska case, Willard L. Thorp, the Assistant 
Secretary of State, wrote to the Under- 
Secretary of the Interior: “It was with 
great pleasure that I noted the decision to 
uphold the awarding of the contract for 
furnishing two generators for the Eklutna, 
Alaska, project to the domestic representa- 
tive of a foreign firm.” Representing the 
electrical industry’s point of view is the 
protest from the National Electrical Manu- 
facturers’ Association to the Department of 
the Interior, saying that “‘ The 25 per cent 
differential which your organisation uses in 
evaluating American versus foreign bids is 
inconsistent with that portion of the ‘ Buy 
American’ Act regarding the determination 
of ‘ unreasonable costs.’ Unreasonable costs 
cannot be determined by a fixed percentage 
formula which is rigid and does not fluctuate 
with rising material costs, labour costs, 
selling expenses, administrative costs, &c.” 
The protectionists hold that the application 
of the “‘ Buy American ’”’ Act and the duty 
upon foreign made goods is not realistic. 
Yet, in view of the fact that American 
imports of heavy electrical equipment amount 
only to a few per cent of the country’s 
exports of such plant, the protest of the 
Association can only be considered “‘ much 
ado about nothing.” The United States 
must import if she is to continue exporting 
without public subsidies. Foreign countries 
will be forced to default on loans unless they 
have an opportunity to earn dollars. What 
is needed urgently is a revised and clearly 
defined American policy in these matters. 


Obituary 
SIR SAMUEL OSBORN, LL.D. 

WE record with deep regret the death of 
Sir Samuel Osborn, LL.D., which occurred at 
his home, “‘ Heatherleigh,’’ Grindleford, near 
Sheffield, on June 10th. Sir Samuel, who was 
in his eighty-eighth year had had a lifelong 
association with the family firm of Samuel 
Osborn and Co., Ltd., Clyde Steel Works, 
Sheffield, and at the time of his death was 
president of the company, an office to which 
he was elected in 1948. The firm, it will be 
recalled, celebrated its centenary in April of 
this year. Unfortunately, on account of 
failing health, Sir Samuel was unable to 
attend the centenary banquet on April 25th, 
but arrangements were made for the speeches 
on that occasion to be relayed to his home, 
where, with Lady Osborn, he was able to 
** jisten in.” 

Sir Samuel, who was the second son of the 
founder of the business, Samuel Osborn, sen.., 
was born in Sheffield, on July 11, 1864. He 
was educated at New College, Eastbourne, 
and entered his father’s works at the age of 
eighteen, beginning in the file making depart- 
ment. A few years later he was put in charge 
of the new steel foundry, which had just been 
built, and in 1889 he became a partner in the 
business. The business was reorganised as a 
limited liability company in 1905, when Sir 
Samuel was elected a director. In 1936, 
following the death of his elder brother, Sir 
Samuel became chairman of-the company, 
which position he occupied for the next 
twelve years. Between 1947 and 1948 a 
scheme of reorganisation—involving the 
creation of some subsidiary companies to 
deal with the firm’s manufacturing processes 
—was successfully carried out, and Sir 
Samuel was then elected president of the 


parent company. 
Thus, in the course of a long and full life, 
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Sir Samuel Osborn made a valuable contri- 
bution to the development of the business 
founded by his father in 1852. From its 
modest beginning it has grown into an organ- 
isation which holds an important place in this 
country’s tool steel and steel founding indus- 
tries. Sir Samuel’s interests were many; in 
particular he paid close attention throughout 
his career to schemes for the welfare and 
training of his company’s employees, and to 
projects for the development of cultural, 
social and religious activities in and around 
Sheffield. He was elected Lord Mayor of 
Sheffield in 1912. He was a past-presi- 
dent of the Sheffield Society of Engineers 
and Metallurgists, a past-president of the 
Sheffield and District Engineering Em- 
ployers’ Association, a founder member of 
the Industrial Welfare Society, and a Pro- 
Chancellor of Sheffield University, from which 
he received his LL.D. Sir Samuel’s knight- 
hood was conferred in 1941, during the period 
of his chairmanship of the Sheffield Juvenile 
Advisory Committee. 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 
PRESENT-DAY LOCOMOTIVE WORKING 
IN GREAT BRITAIN 


Sm,—It is nice to think that there are men 
on the Railway Executive with power to 
influence design, who realise the unexplored 
possibilities of the two-cylinder locomotive. 
There are plenty of engineers in the service 
with the right kind of ability, to get over the 
troubles mentioned in your columns. It is 
hoped that the present organisation will provide 
the opportunity. The writer recollects com- 
parative dynamometer car tests on two- 
cylinder “ Atlantics”’ from different railways 
about forty-five years ago, to investigate draw- 
bar pulls. One was so bad that the coal was 
shaken down over the footplate. It was 
improved, but the next series of similar engines 
were much better. One day in the autumn of 
1910, the load of the “Flying Scotsman ” 
was increased to 530 tons, from York to 
Newcastle, and one of these engines dealt with 
it satisfactorily. Not a bad performance for 
the engines of forty-two years ago. 

When an old engineer looks back over the 
years, he sees very great improvements in 
workshop methods, but he does not like to 
think about the slow rate of progress in design ; 
it could have been so much better. He 
remembers the feeling of frustration about 
twenty years ago when a V.I.P. said it was due 
to lack of adequate testing equipment. Whilst 
additional apparatus would have made testing 
work easier, that was not the real reason. 
The railway companies have had dynamometer 
cars for over forty years, which have. been 
kept accurate and improved in detail. A great 
deal of useful information has been compiled, 
and if more of it had been given the attention 
it deserved, more progress would have been 
made. Human nature being what it is, more 
interest was taken in making highly ingenious 
and complicated machines of new type that were 
economic failures. Would it not have been 
wiser to concentrate ingenuity on removing 
the defects of the existing machines which 
tests had revealed ? The natural laws governing 
steam flow have been fully investigated and 
the conditions to be satisfied are known. 

Modern locomotive boilers of conventional 
design are available to supply high-pressure 
superheated steam to the cylinders, but these 
are unable to take it and use it with the best 
possible economy, because we will persist in 
hanging on to a type of valve gear brought 
out a century ago that violates natural laws so 
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badly. The alternative arrangements copied 
from abroad also have big defects. About ten 
years ago the writer joined in some correspond- 
ence in your columns bearing on this and also 
contributed to discussions at engineering 
societies in the hope that someone might take 
notice. 

If only we fought with railway engines then 
there would be no difficulty about getting some 
hard-headed inventors together and letting them 
design a single-cylinder stationary engine, a 
sort of Meccano one that could be cheaply 
altered. This would allow an entirely new 
type of steam distribution to be developed that 
would not violate natural laws so greatly as the 
existing arrangements. When they had got 
over the troubles it could be built into a two- 
cylinder locomotive. The writer submitted a 
report suggesting such an arrangement in 1934. 

T. Rosson 

Darlington, June 10th. 





Coming-of-Age Celebration 


Last Thursday, at the May Fair Hotel, 
London, the Franki Compressed Pile Company 
celebrated its twenty-first birthday by holding 
a dinner and dance. Of that function we are 
going to say little except how honoured we felt 
to attend it and how delightful we found it. 
If, when examining the toast list, we were filled 
with trepidation that we should never be done 
with the speeches, our fears were soon relieved. 
For all the speakers out of an intimidating 
array left the intimate things they had to say 
short and to the point. Particularly welcome 
among them was Mr. E. Frankignoul, inventor 
of the Franki pile, who was one of those who 
responded to the toast of “‘ The Founders.” 
The Franki Compressed Pile Company was 
incorporated on May 4, 1931, at 15, Victoria 
Street, Liverpool, to operate in Great Britain 
the piling processes invented by Mr. 
Frankignoul, of Belgium, and it carried out its 
first contract at Codnor Reservoir, Heanor, 
Derbyshire, in October of the same year. 
During the same month a test load—the first 
ever carried out on a Franki pile in England— 
was placed on a pile at Gravesend sewage works, 
showing a working load of 75 tons, a test load 
of 110 tons and a permanent settlement of nil. 
In 1937 the head office of the company was 
transferred to its present address, 39, Victoria 
Street, Westminster. A branch office con- 
tinued to exist in Liverpool until burned out 
in 1941 during the Merseyside “ blitz.” Like 
many other concerns, the Franki Compressed 
Pile Company had plenty of work to do during 
the war. After it, it secured as one of its con- 
tracts, one that is believed to be the largest 
piling contract ever undertaken in the world, 
that at the Abbey Works, Port Talbot, for a total 
of 28,000 piles to carry 1,750,000 tons of building 
construction. The coming-of-age of the com- 
pany has been marked by the signing of a con- 
tract for piles in Australia, the first contract 
to be obtained from that Continent. We wish 
the company even more prosperity in the future 
than it has enjoyed in the past. 


ee 


PRESERVATION OF Mrininc TimsBER.—The pro- 
duction department of the National Coal Board has 
prepared an information bulletin dealing with 
methods of preserving mining timber. It outlines 
the need for timber preservation in certain circum- 
stances, and gives details of ‘the methods and 
materials used in preservation to-day. There are 
also some notes on tests carried out underground to 
determine the efficacy of various kinds of pre- 
servative. The bulletin points out that timber 
which has been fireproofed is worth considerably 
more than untreated timber, and it would seem 
logical, therefore, to combine preservation treatment 
with fireproofing. It is also good practice to main- 
tain fireproofed timber in sound condition, as sound 
timber will not ignite as readily as rotted timber. 
One important point made in the bulletin is that 
locations where treatment against decay may be 
advisable frequently differ from those where there 
are serious fire hazards, 


THE ENGINEER 


June 20, 1952 


Literature 


Magnetic and Electrical Methods of Non- 
Destructive Testing. By D. M. Lewis. 
London: George Allen and Unwin, Ltd., 
40, Museum Street, W.C.1. Price 35s. 

Tus book on magnetic and electrical methods 

of non-destructive testing had its origin in a 

report prepared for the British Iron and Steel 

Research Association. It is an achievement 

these days to be able to claim to have written 

the first comprehensive book on a new 
branch of a subject. It is claimed in the 
present case that this is the first book about 
all the known methods of magnetic and 
electrical non-destructive testing. It is 
intended as a work of reference, rather than 

a textbook ; certainly the author has made a 

very thorough survey of the literature (his 

bibliography runs to 274 references), although 
the treatment is perhaps more factual than 
critical. 

There are four main divisions of the work. 
The first deals with testing for defects by 
use of magnetic particles, and describes in a 
series of short chapters both the magnetic 
systems used—magnetic powders and carrier 
fluids—and indicates the procedure for using 
the method for works inspection. The most 
important chapter is that on interpretation 
of the powder indications, and the author 
issues a warning about the limitations 
necessarily present in such a method. 

In the second section, other methods of 
crack detection are briefly described: the 
use of a d.c. search coil, which makes use of 
the disturbances made in the magnetic 
leakage field by any defects in the metal 
continuity ; the a.c. crack detection methods, 
making possible the testing of non-magnetic 
metals, and the electrical resistance method. 

The third section is a review of the 
magnetic and electrical devices for measuring 
the thickness of metallic and non-metallic 
coatings on base metals, the thickness of 
metal plates and sheet such as in boilers and 
heat exchangers and in castings or tubes. 
Another possible application is for the 
continuous gauging of sheet and foil in 
continuous cold rolling mills, since it would 
be possible to measure the thickness of the 
outgoing material without actually making 
contact with it, an advantage particularly 
for soft metals which might otherwise be 
easily marked. So far, although many 
attempts have been made (some are not 
mentioned by the author) complete success 
has not been achieved. 

The last section is an account of magnetic 
and electric sorting methods, the advantages 
and disadvantages of which have been much 
discussed in recent years. 





Industrial High Vacuum. By J. R. Davy. 
London : Sir Isaac Pitman and Sons, Ltd., 
Parker Street, Kingsway, W.C.2. Price 
25s. 

Durine recent years high vacuum tech- 

nology has been applied in a number of new 

fields, so that it is no longer the prerogative 
of the physics and chemistry laboratories. 

In this book Mr. Davy has given an account 

of the methods of obtaining a high vacuum 

and has surveyed its application to a range 
of industries. The first twelve chapters con- 
tain a description of high vacuum and 
backing pumps, the construction of the 
working chamber, and the practical diffi- 
culties of construction and operation of the 
valves, leads, heaters, seals, gauges, and leak 
detecting devices. 

These chapters are useful in a field where 
finality of arrangement has not been reached, 


and it is valuable to have a discussion of the 

practical aspects of different arrangements 

Leak testing is important, and it is a pity 

that no mention is made of the use of 4 

Pirani gauge with a hydrogen atmosphere, 

nor of the hydrogen-palladium tube detector. 

Again, when describing leads, mention might 

be made of the lightweight kind using a valye 

base. The section on seals and on methods of 
effecting movement of mechanisms insid, 
the working chamber are of particular value, 

The remaining chapters cover the applica. 
tion of the high vacuum technique to such 
fields as molecular distillation, the deposition 
of thin, semi-transparent, and anti-reflecting 
films, vacuum metallurgy and vacuum 
dehydration. Of these, molecular distillation 
and dehydration are rather apart from the 
others, and particularly with the former the 
treatment is scarcely sufficient to enablo the 
process to be appreciated by anyone not 
already familiar with the ideas. A weakness 
here, which is apparent in other places, is 
that the industrial emphasis is rather lost in 
the diagrams which give the impression of 
laboratory equipment. Modern equipment 
demands a considerable amount of engineer. 
ing skill, an aspect of work that has been 
rather lightly treated. 

The other chapters are more clearly 
applied physics, and the author’s consider. 
able experience is quite evident in the many 
small but useful points that he brings out, 
The section on the deposition of anti- 
reflecting and semi-transparent films shows 
the rapid growth of this new optical develop- 
ment. The last chapter contains a rapid 
survey of the kinetic theory with parti. 
cular reference to the concept of mean free 
path and of molecular flow. 

Whilst the theoretical arguments and 
explanations have necessarily been restricted 
in a small book, they could have been made 
clearer if the author had curtailed his 
inclinations to insert a large number of odd 
remarks and irrelevancies, such as “the 
research worker is not overtly influenced by 
user opinion.” 

The book will be of use to those entering 
this relatively new field in industry, but 
some sections have been covered almost too 
quickly for the reader to get into the 
problems. 

Theorie et Practique des Travaux a la Mer. 
By Marcet Buosset. Paris: itions 
Eyrolles, 61, Boulevard St. Germain, 
Paris, V¢. Price 3,950 francs. 

THIs important book suffers from one serious 

defect—there is no index, and therefore it is 

necessary to comb through the appropriate 
chapter to find any particular item of 
information. It is to be hoped that an 
alphabetical index may be added in any 

future edition. The book ranges over 4 

great number of subjects, but its compass 

is not great enough to deal exhaustively with 
any of them. For this reason, a reference 
bibliography would be a useful addition. 

It deals with all matters covered by 
the four volumes of the Bibliothéque du 
Conducteur des Travaux Publics (two volumes 
on Ports Maritimes, one on Exploitation des 
Ports, and one on Fouilles et Fondations), 
with the addition of chapters on river 
training and conservation, canals, light- 
houses, sea walls and sea defences generally. 
It is divided into four sections: (1) tides, 
wave action, currents, rivers, &c., and their 
influence upon the design and materials 
of marine structures; (2) ships, navigation, 
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lights, hydrography and signals ; (3) works, 
and (i) exploitation, including equipment, 
and provision for particular classes of trade. 
There are ten appendices. In the second part 
of the book, lighthouses: and light buoys are 
dealt with at some length, and one notes the 
almost universal adoption of dissolved acety- 
lene in isolated structures. Radar for 
navigation and for shore plotting of distant 
yessels is described in this section and again 
in an appendix. The works section refers 
to the planning of both open harbours and 
docks. As might, perhaps, be expected, this 
and other sections describe mostly French 
or Continental works. 

Breakwaters and sea walls are dealt with 
at considerable length, including those form- 
ing the Mediterranean open docks. In 
connection with sea embankments the Dutch 
method of construction, with  fascine 
mattresses, in sand, which has been so widely 
adopted, is described. Some calculations 
for the design of breakwaters are embodied 
in Chapter X. Other calculations for various 
structures will be found in the appendices, 
but all are somewhat abbreviated. Soil 
mechanics and its methods are not referred to. 

“ Pare-Choes,” or flexible fenders, which 
are indispensable accessories of jetties and 
wharves in open tideways are only referred 
to, at page 293, in connection with the 
Mole du Verdon. This pier was completely 
destroyed by the Germans, but the very 
ingenious pendulum fenders have been 
repaired and fitted to the ocean quay at 
Le Havre. There are, of course, many other 
kinds, some installed in Great Britain during 
the late war. Floating docks are not 
described at much length, but an interesting 
chapter is devoted, inter alia, to sub-aqueous 
tunnels. Maintenance of works and i 
and wreck recovery are adequately dealt 
with. 

Chapters XIX and XX deal with sea 
defences and river training and are com- 
prehensive ; but groynes, which are more 
common in this country than elsewhere, 
might be discussed at greater length. The 
following chapter deals with canals and 
describes the revetments of oil macadam 
installed in the Suez Canal. Asphalt concrete 
has been used in this country for this purpose 
in sea defences with success as, owing to its 
flexibility and impermeability, it resists the 
conditions better than concrete. The final 
section is devoted to cranes and other 
machinery, sheds, warehouses, oil installa- 
tions and fishing harbours. An important 
chapter deals with air ports, both for land 
planes and hydro-planes. These, it would 
appear, must in the future form an essential 
part of maritime ports. 

The forms of administration of ports in 
various parts of the world, and the functions 
of harbour engineers, form the subject of 
the concluding chapter, and there is an 
appendix on the subject of model experi- 
ments for the design of harbour works. This 
is an important matter and will obviate the 
occasional failures which have occurred in the 
past. As is well known a hydraulic research 
station is in process of completion in England. 

This book is a very useful general com- 
pendium on all matters appertaining to the 
sea, rivers and canals, including such things 
as shipbuilding and navigation. 

From this point of view it will be par- 
ticularly useful to students and will be of 
value to harbour, dock and canal engineers, 
river conservators and those dealing with 
sea defences ; but, for complete information 
on each of the various subjects covered by 
this book, other works, dealing with these 
various matters separately, would have to be 
consulted. 
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Rotational Effects on a Cascade of 
Aerofoil Blades 


By K. H. KHALIL, B.Eng., M-Eng., Ph.D., A.M.I.Mech.E. 


A cascade of aerofoil blades was rotated in a wind tunnel. Pressure distribution 
diagrams round the blade section were obtained at various angles of incidence by 
changing one or both components of flow. The question of blade number in the 
cascade and optimum pitch is discussed here in the light of the results as 
compared with static tests on the same blades with the cascade stationary. Discussion 
of results emphasises that the difference in lift for static and rotational cases is due 
to spinning effect, which increases with the blade number in the cascade. The effect 
of shrouding on the pressure distributions and forces is also studied. 


T is known that the results obtained from 

tests on fixed cascade of blades can not 
be applied directly to moving blades. In 
rotation, the flow in the blade passage 
behaves differently from the static because of 
the centrifugal action; as a result of this, 
the velocity diagram will not be as simple as 
for translational motion, where the relative 
velocity is the vectorial sum of the tangential 
and axial components. In view of this an 
investigation of rotating blades, their charac- 
teristics and relations to the actual perform- 
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ance seemed of importance; so the experi- 
mental work here presented was carried out 
to study the effect of rotation on the flow 
round blades of aerofoil shapes and to com- 
pare with the results for the same blades 
under static conditions. 

Previous investigations carried out on 
actual size blades and blade models tested in 
wind tunnels had shown that there is an 
optimum pitch for any set of blades in 
parallel, and although the performance of 
each individual blade may be improved by 
keeping it away from its neighbours on either 
side so that they do not disturb the flow 
round it, yet this desirable state. of affairs 
could not be attained without allowing a con- 
siderable portion of steam or gas to pass 
through the blading without yielding up its 
energy. In this new line of investigation on 
rotating blades it was considered of great 
importance to study the problem of the 
cascade, with a view to determining the 
optimum pitch under rotational conditions, 
as compared to that obtained by simple 
static tests. 


There has always been an experimental 
difficulty in measuring pressures on rotating 
elements, and this has delayed the develop- 
ment of this class of experiments. The 
ordinary method of transferring the pressure 
from the rotating element to the stationary 


» measuring gauge through glands and tubes 


is not satisfactory enough to secure airtight- 
ness and accuracy in measuring small 
pressures in the range of 0 to +4in of water 
as it is common in air flow tests. 

The experiments to be described here 
depend upon a technique that overcomes 
this difficulty and makes use of a self-con- 
tained rotating unit illuminated for strobo- 
scopic determination. This was done by 
fixing the pressure measuring instrument to 
the rotating element as one body. The 
pressure gauge chosen for this purpose is 
a diaphragm gauge designed specially for 
these experiments to stand centrifugal forces 
on ‘its elements up to 1000 r.p.m. It was 
placed centrally with its dial in the plane of 
rotation. When the gauge is rotated with 














the body a powerful “‘ Stroboflood ’’ is used to 
make it possible to read it while in motion. 
The “ Stroboflood ” is either synchronised with 
the body or fluctuating at a frequency near 
to the speed of rotation to obtain a slow 
motion view which enables the reading of the 
gauge to be conveniently and accurately 
determined. 

The essential apparatus consists of the 5ft 
diameter open jet wind tunnel at the Royal 
Technical College, Glasgow, a motoring 
machine to rotate the blades (Fig. 1), and a 
special model of cascade of blades, with 
sixteen reaction aerofoil blades, as shown in 
Fig. 2. Each blade has a 6-3in chord length, 
5in chord projection and Yin height. The 
blades were fixed on a wooden split pulley 
of 22in diameter; hence the outer diameter 
of the cascade wheel was 3ft 4in. A copper 
sheet shrouding of 5in width is wrapped 
round the blades when the effect of shrouding 
is required to be studied. The blades them- 
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selves were fixed to the pulley by long bolts 
of in diameter, making allowance for 
variation of the pitch by using any even 
number up to sixteen blades and by adding 
extra blades for smaller pitches. 

The blades were set with respect to the 
pulley at_a certain incidence angle, namely, 
35 deg. for the main tests, but it could be 
varied as required by turning each blade 
round its axis bolt to the desired angle. 

The cascade is fixed to the shaft of the 
motoring machine, as shown in Fig. 1, by a 
split wooden bush fitting on a feather to 
prevent it from slipping. A 3-5 hp. de. 
motor is placed in the space between the 
front and back legs of the frame and the 
drive is transmitted to the shaft by a belt, 
which could be used for reversing the direc- 
tion of rotation by crossing it. The main 
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shaft is located in the centre line of the 
tunnel and at a height of 5ft 7-5in from the 
floor. It is driven by an 8in pulley and 
supported by two thrust ball bearings fixed 
on the top of the I beam which forms the 
upper part of the structure. The advantage 
of the I beam is that it offers the least resist- 
ance at the downstream, behind the blades 
when they are in the lower position due to its 
web being small. 

The speed of the main shaft can be varied 
from 50 to 800 r.p.m. as required. 

The diaphragm gauge is fixed in the centre 
of the boss which is attached to the main 
body of the pulley; the pressure is taken 
alternatively from twelve pressure tubes 
embedded in the master blade round its 
contour and made flush with the surface ; 
each tube has a small pressure hole */,,in at 
a radius 15-5in corresponding to the mid- 
span section. 

The pressures were measured while the 
cascade rotated by the help of the strobo- 
flood synchronised with the cascade so that 
the pressure gauge appears at standstill and 
could be read easily and fairly accurately. 

Fig. 3 gives a stroboscopic photograph for 
the diaphragm gauge mounted in the centre 
of the wheel during an experiment where the 
blades were rotated at 350 r.p.m. The photo 
graph shows that the gauge could be read 
easily under the synchronised stroboscopic 
lights. Exposure was taken as fifty seconds 
in the average. 

The experimental possibilities of this 


THE ENGINEER 


method are considerable, as almost any kind 
of blade can be examined in this way. The 
arrangement also serves for both static and 
rotating conditions and comparisons are 
easily made. 
EXPERIMENTAL PROCEDURE 

The main procedure followed is to obtain 
comparative series of pressure distribution 
diagrams for the different pitches or blade 
numbers, at various angles of incidence for 
the cascade blades during rotation. The 
blades were always subjected to two com- 
ponents, namely, the tangential due to 
rotation and the axial due to wind flowing 
axially in the wind tunnel. The various 
incidences are to be achieved by changing 
one or both of these two flow components. 

For facility of comparison at the different 
conditions and with static tests the resultant 
velocity was always kept at a reasonable 
value of 70ft per second. Fig. 4 contrasts 





STATIC TESTS. 


COMBINED TESTS. 


V= Relative Wind Velocity 

a =Angle of Incidence 

A=Axial Component (Wind) 

T =Tangential Component of Rotation 
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the static and wind rotation cases and shows 
that the incidence angle « of the blade in 
the latter case is equal to 

Rotational component] 
Axial wind component_ * 


It should also be noted here that the axial 
wind component was always measured just 
in front of the plane of rotation, to take 
into account the change of air velocity due to 
inflow interference. This was carried out by 
a special small pitot tube placed near the mid- 
span section. : 

The comparison is mainly between the 
pressure distribution diagrams in shape and 
areas. The study of shapes shows the effect 
of the blade number in the cascade and to 
what extent the flows in both cases are 
similar, while the areas represent the lifting 
or useful forces. 

The first series of these tests was carried 
out on a sixteen blade cascade with average 
central pitch of 6-lin at middle radius, 
15-5in at incidences 25 deg., 20 deg., 15 deg., 
10 deg., as shown in Fig. 5. The two flow 
components were chosen according to the 
accompanying table, keeping their relative re- 
sultant 70ft per second. 

In every case the pressure distribution 
curves are plotted as obtained from experi- 
ments in inches of water or in the dimen- 





[35 deg.—tan— 


on a chord projection 





sionless form : 
a 2 
5° V 
base so that the net area of the curves repre- 
sents the effective force in the direction of 
motion and which corresponds to the lift 
force had the plotting been on the chord 
itself. 
The shapes of the pressure distribution 
diagrams have the same main features as 
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common for aerofoil sections with fair camber 
Each pressure curve is composed of two parts 
for the front and back of the blade, and they 
may intersect near the leading edge forming 
a loop of negative effective force. From 
Fig. 5 it is noticed that the negative pr-ssure 
curve at the back of the blade is nearly 
unchanged for the different incidences, while 
most of the alteration is in the front curye 
which intersects with the former one forming 
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the loop. It is also noticed that the loop 


gets larger as the incidence gets smaller. 
The pitch of the sixteen blade cascade is 
considered as the basic pitch P in these tests ; 
other experiments were carried out for pitches 
0:75 P,1-5 P, 2P,4P, and 8P, which corre. 
spond to the following nearest number of 
blades per cascade: twenty-one, eleven, 
eight, four, two, respectively at incidences 
between 10 deg. and 25 deg. with both wind 
and rotation applied at the same time, so as 
to keep the relative velocity always 70ft per 
second. A comparison sheet for pressure 
diagrams of the different pitches is given here 
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in Fig. 6 at constant incidence 25 deg. as an 
example to the procedure; other cases 
behave more or less in the same way. 

From these curves it is apparent that the 
area of the pressure diagram or the effective 
force on the blade is increased with the pitch. 
The positive part of the curve on the front 
of the blade is almost unaltered with pitch 
variations, but the negative suction at the 
back is drastically reduced for smaller 
pitches. It is also noticed that the loop is 
increased as the pitch decreases specially for 
the smaller incidences. 

The area of each of the given diagrams was 








Values of Air Flow Componente 
Deg. 35 deg.—a Wind component, Rotation comp., R.p.m., mid-span 
ft jeec. ft/sec. section 
0 30 | 57-5 | 40 305 
5 30 | 60 35 267 
10 25 63-5 30 230 
15 20 65-5 24 183 
20 | 15 67-5 18-1 138 
25 10 69 12-2 93 
30 5 69-5 6-2 47-2 
35 0 70 0 0 
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ed and plotted as E.F. per blade 
A the pitch in inches, as shown by 
fig. 7. There is an increase of the effective 
force per blade with the pitch, rapidly at 
first, but at a lower rate as it approaches the 
itch of twice the basic one (2P), which corre- 
sponds to eight blades per row; then the 
maximum is attained at 4P, after which the 
EF. remains constant. 

In this series we are representing the 
effective or lift forces by areas in inches 
square, as the results obtained are all com- 

tive; thus they would not be affected 
if the absolute values of the forces are not 
used. At any rate, it is always possible to 
convert to the absolute values as required. 


Tae Optimum Pitrcu 


These experimental curves on rotating 
blades show an increase of E.F. or the torque 
component per blade as the pitch increases. 
At the same time, the number of blades to be 
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used in the cascade is reduced with the pitch 
increase, as they are in inverse proportion to 
each other. But as the total force on the 
cascade depends on both the E.F./blade and 
the number of blades used, it must have a 
maximum. 

This maximum occurs at the so-called 
“ optimum pitch.” For pitches less than the 
optimum the number of blades in the cascade 
is more, but each receiving less E.F./blade ; 
on the other hand, pitches larger than the 
optimum have their E.F./blade increased 
till the “‘ saturation ’’ value is reached, while 
the number of blades at work is continuously 
reduced. 

The total effective force on the cascade is 
thus deduced as the product of each E.F./ 
blade by the number of blades, then plotted 
against the pitch on the same diagram as in 
Fig. 7. The curves have their maximums at 
the same vertical line or optimum pitch 
about 4in, which corresponds to twenty-four 
blades in the cascade. Neither the total nor 
the E.F./blade curves pass through the 
origin, but they meet on the horizontal axis 
at lin pitch, which is really equal to the 
blade thickness. It is also noticed that the 
curve of the total E.F. rises steeply till the 
maximum is achieved, then the decline after 
od peak is similar to a rectangular hyper- 

ola. 

It is now necessary to see whether the 
values of optimum pitches obtained by both 
ways agree or not and to what extent. The 
ordinary static method is simpler, but the 
wind rotation or combined method is more in 
keeping with actual conditions. Fortunately, 
the optimum pitch obtained here by static 
tests on the same cascade under the same 
conditions agrees very closely with the results 
of the combined tests, in spite of the differ- 
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ence that may occur in each individual 
E.F./blade for both ways of testing, as will 
be seen later in the work. This is rather an 
important result in blade design, as the 
choice of the suitable pitch could be easily 
guided by simple static experiments on 
models of the required shape and size. 

Shrouding had also shown very little effect 
on the optimum pitch. It may also be 
remarked here that the optimum pitch in a 
cascade does not appear to depend on the 
incidence or the relative velocity of the flow 
impinging to the cascade, but only depends 
on the size and shape of the blade section 
used, 


Sprnnina EFrrect ON THE CASCADE 


In order to contrast results obtained by 
combined tests on the cascade blades with 
corresponding static figures, for the separa- 
tion of rotational effects, similar static tests 
on different pitches and incidences were con- 
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ducted on the cascade while it was locked 
against the wind force trying to rotate it. 
Pressure diagrams for both static and rota- 
tion are then drawn on a developed base for 
comparison, with some cases of different 


blade numbers, as shown by Fig. 8 for inci- © 


dence 25 deg., given here as an example to 
the procedure. From the study of these 
diagrams it is apparent that the negative 
suction at the back of the blade is diminished 
as the number of blades in the cascade 
increases, but at a higher rate in the case of 
rotation. On the contrary, the pressure 
curve on the front side of the blade seems to 
remain unaltered with the exception of the 
leading edge in the static case, where the 
pressure decreases with increased number of 
blades. 

In the case of the solitary blade the static 
and combined diagrams agree to a great 
extent, but with more blades in the cascade 
this agreement is not maintained, as the 
negative pressure at the back of the blade is 
more reduced in the case of rotation than 
when stationary. 

The reduction of the negative pressure is 
rather reasonable, as the crowding of the 
blades helps to create a pressure head owing 
to the increased resistance which reduces the 
vacuum at the back of the blade. 

Being mainly concerned with the points of 
contrast between the stationary and rota- 
tional conditions, effects that might be con- 
sidered common to both need not receive 
special attention. Thus it may be supposed 
that the influence of mutual induction and 
interference of closely neighbouring blades 
are much the same in the static and rotational 
cases, and consequently the effects of rotation 
might be taken as usually due to spin, which 
will, of course, increase greatly as the blades 
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close up together, and have the effect of 
reducing suction by rise of pressure. 

The circulation for static and rotation 
conditions are deduced for different number of 
blades and plotted in Fig. 9a. The effective 
forces per blade as measured by the areas of 
the pressure diagrams were converted into 
circulation as follows : 

Lifting force 
oS meron 
e=density. 
V =velocity. 
But with the effective forces used approxi- 
mately instead of the lift values, the neces- 
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sary correction would affect all results 
similarly, so that comparisons are not upset. 

From Fig. 9a it is noticed that the circula- 
tion decreases as the number of blades 
increases, first slowly, then at a higher rate 
for closer pitches. This loss of circulation is 
due to interference of the neighbouring 
blades, which increases with smaller gap. The 


40+ 


$ 
t 


Circulation — ft#/sec. 
s 








Tt "3" tf 3 8 
Wo. of Blades in Cascade 

O7-F 

06+ 30> 











cs) 
No. of Blades 


Fic. 9 


effect of the blade number on rotating blades 
is greater than for the static conditions. The 
circulation loss as a percentage of the maxi- 
mum circulation is plotted against the number 
of blades for the same conditions in both cases 
(Fig. 95). 

The above figures show that the effect 
of rotation increases with the number of 
blades, starting from the case of the solitary 
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until the sixteen blade cascade is reached ; 
then it remains constant for a wide range of 
blade number. 

From previous discussions on rotating 
blades it has been established that rotation 
effect is related to the spin taking place 
during rotation; for multiple blades the 
ratio of air spun by rotation is increased and 
consequently the spin factor b should be also 
increased as the number of blades increase, 
but after a certain number of blades is 
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reached 6 remains constant as air spinning 
reaches its saturation. 

The greater effect shown in the case of 
rotation as illustrated above could be easily 
related to the spin which even as the 
approximate treatment based on the blade 
element theory shows a rise of the spin factor 
towards a limit in a similar way. The com- 

mn is shown in Fig. 9(b), but the spin 
effect would appear to act by direct influence 
on the pressures. ~ 


EFFEcT OF SHROUDING 


The effect of shrouding is clearly demon- 
strated by comparison between two series of 
tests at the same conditions with and without 
shrouding. The pressure distribution dia- 
grams with shrouding show changes near the 
leading edge, while pressures near the trailing 
edges are not affected. 

This effect is shown by Fig. 10, which was 
chosen for illustration giving comparison for 
the rotation test results with pitches 0-75P, 
1-5P and 2P. These diagrams are typical 
and represent all cases. It is clear that there 
is a lowering in the suction line accompanied 
by an increase in the positive pressure at the 
leading edge, and this may be explained if 
we consider a positive head created upstream 
by the existence of the shrouding and in- 
creasing the surrounding pressure at the 
entrance. This effect, however, diminishes 
gradually until it disappears at a point near 


the trailing edge 
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The effect could be readily explained by 
radial spilling, which would give an upward 
angle of attack on the shrouding, so providing 
lift. It is not possible to provide pressure 
records of the shrouding, as the effect was 
not anticipated when the shrouding tests 
were undertaken. But a test with a pitot 
tube at various points around the shrouding 
disclosed a very definite variation of pressure. 

The outer side of the shrouding has nega- 
tive pressure, while the inner side has posi- 
tive pressure at the leading edge region and 
negative at the trailing edge ; so it is evident 
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that the shrouding provides the positiy, 
pressure head at the leading edge or upstreay, 
as mentioned before. 
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International Conference on Large 


Electric 


Systems 


No, IV—(Concluded from page 802, June 13th) 
A number of technical visits were arranged for the delegates to the recent Conference 


Internationale des Grands Reseaux Electriques (C.1.G.R.E.). 


The first of these 


visits was to the Fontenay research and testing centre of Electricité de France, where 
excellent facilities have been established for carrying out tests and field trials on 
electrical transmission equipment of all kinds. 


THE FontTENAY TESTING AND RESEARCH 
CENTRE 

HE main research and testing centre of 

Electricité de France occupies a site of about 
344 acres near the suburbs of Clamart and 
Fontenay-aux-Roses, about 5km south-west 
of Paris. It is equipped for routine and 
development testing of overhead lines, high- 
voltage cables, circuit breakers, transformers 
and accessories. There are two distinct sources 
of power for tests. In the first place, the station 
is directly connected to the 225kV public 
system to provide adequate fault capacity for 
the short circuit testing of switchgear; in 
addition, the station has its own generators, 
housed in a high-voltage test laboratory. 

The simplified single-line diagram reproduced 
herewith shows, in skeleton form, the 225kV 
installation at Fontenay and the connection 
through tie lines, and the Chatillon switching 
station with the main 225kV network of 
Electricité de France. Chatillon is a normal 
switching station on the 225kV system and is 
supplied by two 1-3km overhead lines. At 
present it is limited to supplying the Fontenay 
centre with power at 225kV. Later on, step- 
down transformers will be installed to give 
supplies at 60kV, 15kV and 10-5kV to trans- 
mission and distribution systems in the area. 

From the line and by-pass circuit breakers 
at the outgoing side of Chatillon switching 
station connections are made to two busbars 
which supply all parts of the testing centre, 
including the circuit breaker test bays, the 
cable test area, and the high-voltage laboratory. 
































A general view of the switching compound is 
reproduced on the opposite page, showing the 
back-up circuit breakers. 

In the outdoor test bays circuit breakers 
can be subjected to tests on the 225kV system 
within limits equivalent to a symmetrical 
three-phase short circuit fault capacity of 
2900MVA, a figure which will later be increased 
to 3900MVA. By the end of this year the 
facilities will be extended to include tests at 
63kV up to 1500MVA and at a later date this 
limit will be raised to 2000MVA. Similarly, 
tests at 15kV and 10-5kV will’ be possible 
up to a capacity of 400MVA. 

One of our illustrations shows a 2500MVA 
Merlin et Gérin air blast circuit breaker set 
up in the test bay. This circuit breaker is a 
pedestal-mounted version of the suspended 
circuit breaker which was described in an 
appendix to the C.I.G.R.E. paper No. 136 by 
L. Alran, and was briefly referred to in our issue 
of June 6th 1952, page 769. 

Two examples of suspended circuit breakers 
described in the paper by L. Alran are included 
in another illustration (page 836), which shows, in 
the background, the armoured observation cell 
from which the tests can be witnessed, and, 
to the right, the recently completed control 
building. 

Although the main portion of the circuit 
breaker testing station has been in operation 
since the end of 1949, with the help of trailers 

uipped as mobile laboratories, it was only at 
the end of last year that the control building 
was brought into service. It commands a 
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225KV SWITCHING COMPOUND AT FONTENAY 


frontal view of the test bays and consists of a 
main room with control panels and a 52 cam 
sequence controller whereby one test can be 
set up while another is being carried out. 

On each side of the control room there is an 
oscillograph room, equipped with three oscillo- 
graphs. The major piece of equipment in each 
oscillograph room is an_ eighteen-channel, 
sealed-off cathode-ray oscillograph fed with a 
continuous supply of paper at speeds that can 
be adjusted between 0-03m and 3m per second. 
Each room also houses a five-tube sealed-off 
cathode-ray oscillograph, with a paper speed 
of 25m per second, which is specially suitable 
for the measurement of rates of rise of recovery 
voltage. Finally, there is a medium-speed 
cathode-ray oscillograph embodying nine sealed- 
off tubes; it is used particularly for recording 
the behaviour of the supply system during 
tests. Voltages are measured through the 
medium of capacitor dividers which | are 
remotely controlled by relays. Currents are 
measured with the help of shunts or current 
transformers, adjustment being by remote 
control in either case. Dark room processing 
facilities are provided in each oscillograph 
room and access is by a light-tight labyrinth 
passage. 

For special indirect tests on transmission 
equipment four transformers are being installed, 
and it is expected that they will be in operation 
by the end of this year. Each of these trans- 
formers is a single-phase unit with three wind- 
ings—132kV primary, 15/30/60kV secondary, 
and 10/20/40kV tertiary. Each single-phase 
unit’ has a ten-second rating of 500MVA and a 
mean reactance of 25 per cent. 

This installation is designed for the trans- 


formers to be connected to the 225kV system, 
the transformer tanks being insulated for 
132kV from earth. When the medium and 
high-voltage test areas are supplied from these 
transformers, it will be possible to do tests at 
264kV and at 528kV (phase-to-phase) with 
the mid-point solidly earthed. The possibility 
of installing generators for working indepen- 
dently of the 225kV network or for augmenting 
that system power, is envisaged and provision 
has been made for such an installation. 

The main 225kV cable testing area lies to 
the north of the busbars 1 and 2, the supply 
outlets being indicated in the circuit diagram 
on page 834, A subsidiary area is available at 
the opposite end of the busbars, at the southern 
extremity of the site. Here a 50m concrete- 
lined water tank has been built so that under- 
water cables can be tested in sea-water or fresh 
water as required. Beyond this tank is a 63kV 
cable testing area. Finally, provision is being 
made for testing cable at 400kV, the supply 
being taken from the 15/450kV transformers 
of the temporary testing station at Chevilly. 

One of our illustrations gives a general 
impression of the 225kV cable testing area in 
which comparative tests are being conducted 
on six different kinds of 225kV cable. Each 
cable installation is, in effect, a three-phase 
feeder, about 100m to 130m long laid normally, 
and includes the usual junctions and terminal 
accessories. The cable is arranged in a closed 
loop forming the secondary circuit of toroidal 
transformers which surround the sheath and 
measure the circulating current. 

The main tests involve daily heating and 
cooling cycles on the cables at the operating 
voltage and between the ambient and maxi- 





CABLE TESTING AREA 
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mum permissible temperatures. Temperature 
measurements are made with thermocouples 
and ageing of the insulation is assessed by 
making dielectric loss measurements, on an 
inverted Schering bridge installed in a Faraday 


2. 

In the 225kV area comparative tests are being 
conducted on a high-pressure oil-filled cable 
(C.d.L), impregnated pressure cable (B.I.C.C.), 
gas compression cable (Enfield), gas-filled pipe- 
line cable and oil-filled pipe-line cable (G.C. 
Corporation), and pre-impregnated pressure 
cable (Glover). Similar tests are being carried 
out in the 63kV area on the following cables :— 
A Méllerhéj oil-filled flat cable; a solid cable 
with reduced wall thickness (C.d.L.), and a 
B.1.C.C. impregnated pressure cable with a 
C.d.L. aluminium-sheathed cable. 

Near the eastern boundary of the Fontenay 
research centre there is an overhead line testing 
station. Here the main installation consists 
of two tower structures 200m apart for anchor- 
ing the conductors across a single span, the 
line being energised from a 300kVA, three- 
phase transformer station. With the help of 
measuring equipment installed temporarily 





2500MVA AIR-BLAST CIRCUIT BREAKER 
IN Test BAY 


on a trailer, tests can be carried out on the 
mechanical characteristics of conductors; on 
the mechanical properties of cross arms and 
fittings; on the heating of conductors and 
joints, and preliminary electrical measurements 
can be made, for instance, of wave propagation 
and impedance. 


HieguH-VoiTacE LABORATORY 


The most recent additions to the testing 
facilities at Fontenay are to be found in the 
newly equipped high-voltage laboratory, which 
is designed for routine and experimental work 
on power and instrument transformers, circuit 
breakers and isolators, lightning arrestors, 
cables, insulators and other high-voltage 
accessories. 

In the main hall, which measures about 
45m by 22-4m by 22m high, apparatus is 
installed for tests and measurements at power 
frequency and at impulse levels. A power 
frequency supply from the 225kV French net- 
work is brought into the laboratory through 
openings in the south side of the building 
normally covered by vertical sliding doors. 
The clearances available in the main hall are, 











SUSPENDED AIR-BLAST CIRCUIT BREAKERS 
IN TEST AREA 

however, such that the voltage could be raised 
to 380/400kV without necessitating structural 
alterations. The hall is overlooked by an 
observation gallery along its eastern 45m face, 
at a height of 6m above ground level. Protec- 
tion can be provided for occupants of this 
gallery by a sliding grille connected to earth. 
An interesting detail is the provision, midway 
along this gallery, of a lift which can be stopped 
at any intermediate level from floor to ceiling 
to serve as an observation chamber, which is 
in telephonic communication with the operators 
at ground level. A second gallery surrounds 
the hall at a height of 19m and four light cat- 
walks are provided at a height of 20m. 

The building is of reinforced concrete con- 
struction, with ample windows as shown in two 
of our illustrations; movable shutters are 
provided so that the windows can be blacked 
out if required. The ceiling is supported by 
beams spaced at 5m intervals, and each beam 
supports a monorail with a carriage from which 
insulator strings can be suspended to carry the 
high-voltage connections. 

The presence of these suspended live connec- 
tions and the height of the transformers and 
impulse generators prohibits the use of a 





3000KV IMPULSE GENERATOR 
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travelling crane for handling test apparatus. 
All the handling operations must therefore be 
done at ground level, with the help of a 200-ton, 
self-propelled platform which runs on a 5m 
gauge track along the eastern flank of the hall. 
At its northern end this track terminates at 
a turntable which gives access to an erection 
bay running from east to west across the 
building. The platform can therefore be 
loaded in the erection bay and then moved into 
the main hall. One of our illustrations shows 
the platform carrying a large high-voltage 
power transformer awaiting test in the main hall. 

The main test plant for power frequency 
work is a 1000kV, 2000kVA transformef and 
capacitance divider made by the Société 
Savoisienne de Constructions Electriques. It 
is fed from an alternator in the adjoining 
machine room and gives a sinusoidal 50 c/s 
output of 2A. The transformer is a vertical 
equipment with a pancake coil winding in a 
synthetic resin bonded casing which forms the 
high-voltage terminal bushing. 

For surge testing there are three impulse 
generators. The main equipment, illustrated 





TRANSFORMER AWAITING H.V. LABORATORY 
TEsTs 


herewith, is a 3000kV Haefely impulse gene- 
rator, based on the Marx circuit with (ultimately) 
twelve stages having a capacitance of 15,000 
picofarads and an output of 68 kilowatt- 
seconds. It produces a 1/50 wavefront with a 
decay time of about three minutes. Charging 
of the condensers in parallel is effected by a 
rotating mechanical rectifier fed by a 12kVA 
Walter step-up transformer with a 220V/130kV 
ratio. 

The second impulse generator is a general- 
purpose, six-stage equipment with a crest 
voltage of 400kV, having a capacitance of 
12,000 picofarads and an outupt of 1 - 25kilowatt- 
seconds. The condensers are charged by a 
70kV copper oxide rectifier. Control of the 
generator, rectifier, oscillograph and sphere 
gap is exercised from a control desk alongside 
the generator. 

For lightning arrestor tests there is a 100kV, 
100kA impulse generator with a capacitance 
of 12 microfarads corresponding to an output 
of 60 kilowatt-seconds. This generator can be 
charged by the mechanical rectifier associated 
with the 3000kV generator; the maximum 
impulse voltage then becomes 200kV. The 
possibility is envisaged of coupling the 3000kV 
and the 100kV generators for testing lightning 
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arrestors—the first generator ensuring the 
application of very high voltage, and the second, 
the passage of heavy current. 

Flanking the eastern wall of the main hall 
are a generator room, an oscillograph room, 
a medium-voltage room, and an air-conditioned 
room. The generator room is equipped with 2 
6000kVA, 10kV, 50 c/s, three-phase alternatoy 
driven by a 1000 h.p. induction motor, anc with 
a number of d.c. and a.c. machines. Tc step. 
up the voltage of the alternator for short circuit 
tests on power transformers there is a 10 /SOkV, 
9000kVA, three-phase outdoor transformer, 
The oscillograph room contains a double-!cam, 
cold-cathode, continuously evacuated oscillo. 
graph, two multi-element sealed-off cathodo-ray 
oscillographs, a double-beam sealed-off equip. 
ment, and a recurrent surge oscillograph. In 
the air-conditioning room, which measures 13m 
by 15m by 18m high, the temperature can be 
varied between —30 deg. Cent. and +60 deg, 
Cent., and conditions of rain, sleet, and fog can 
be reproduced artificially. 

We regret that the illustration of the sus. 
pended circuit breaker on page 769, June 6, 1952, 
was inadvertently reproduced upside down. 





Safety in Mines Research 
Report for 1950 


THE twenty-ninth annual report on safety in 
mines research, which has just been issued by 
the Ministry of Fuel and Power, relates to the 
work carried out and reviews the progress 
made during 1950. This work covers a very 
wide field and the notes reviewing progress are 
divided into six main sections: fire and 
explosion hazards, engineering and metallurgical 
research, dust control and pneumoconiosis 
hazard, the statistical study of accidents, 
report on testing services, and the fire research 
programme of the 8.M.R.E. 

In the first section of the book dealing with 
fire and explosion hazards the notes point out 
that the disaster at Creswell Colliery empha- 
sised the need for improvement in the methods 
and organisation of fire prevention underground, 
Immediately after the disaster the Safety in 
Mines Research (Advisory) Board recom. 
mended an extension of research into the fire 
hazard, and a Fire Section was at once estab- 
lished at the Buxton Research Station. A 
research programme was discussed and agreed 
with the National Coal Board, and notes are 
given in the report of this programme. The 
underground roadway at Buxton has been 
equipped for fire research and a temporary 
laboratory laid down in the vicinity. Studies 
will be made here of the rate of spread of fire 
along conveyor systems, of different _fire- 
fighting methods, of water sprinkler systems, 
and of fire barriers. 

In connection with engineering and metal- 
lurgical research, studies were made of non- 
destructive flaw testing of equipment, the heat- 
treatment of mine gear and many different 
designs of mine equipment. A large amount of 
work was done in connection with dust control 
and pneumoconiosis, which forms part of a 
national programme of research. This work 
included studies of sampling procedures under- 
ground, the size distribution of airborne dust 
clouds, the size distribution of the dust in the 
lungs of coal miners, X-ray diffraction analysis, 
and many other aspects of dust, its composi- 
tion, creation, effect, &c., in, mines. In con- 
nection with testing services the work included 


’ the testing of explosives, ropes, flameproof 


equipment, &c. 

The report concludes with a useful synopsis 
of research reports and papers published in 
1950 and an appendix giving lists of instruc- 
tional aids and publications including films, 
slides and wall charts prepared by the Safety in 
Mines Research Establishment for teachers and 
instructors. 

—_———_—_—__—— 


8.8. “ Franpre.”—The passenger liner 8.8. 
‘** Flandre,’ which has been built for the French 
Line by the Ateliers et Chantiers de France, will 
sail on her maiden voyage from Southampton to 
Néw York on July 23rd. 
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A Roll Works at Crewe 


LANGE new works has been opened at 

Crewe by the British Rollmakers Corpora- 
tion, Ltd., which was formed in December, 
1942, by the amalgamation of the roll foundries 
of R. B. Tennent, Ltd., C. Akrill, Ltd., and 
Thomas Perry, Ltd. These three companies 
acted in close co-operation for several years and 

ugh association with an American com- 

y decided that only an integrated group 
of companies could provide the expenditure 
necessary to make their respective plants 
better suited to modern conditions. Two 
vars after its formation the corporation 
acquired the roll businesses of Bayliss, 
Jones and Bayliss, Ltd., and John Lysaght, 
Ltd., at Wolverhampton, and, pending the 
completion of the proposed works at Crewe, 
formed ® new company, . Bayliss Rolls, 
Ltd. Inl1947 Midland Rollmakers,  Ltd., 
was formed to control and co-ordinate the 
operation of the works of the Midland 
companies. 

During the past twenty years the works of 
two of the founder companies, C. Akrill, Ltd., 
and Thomas Perry, Ltd., have been extended 
to the full capacity of their sites and remodelled 
and modernised for the production of straight 
carbon and alloy cast iron rolls. A large 
scheme of expansion and modernisation was put 
in hand in 1944 at the works of R. B. Tennent, 
Ltd., and when it is completed this will be one 
of the largest and most modern works in the 
country producing both cast steel and cast iron 
rolls. With the completion of the new Crewe 
works the production of Bayliss Rolls, Ltd., 
has been transferred from Wolverhampton. 

The new works is situated close to Crewe 
Station and its 70-acre site is bounded on one 
side by the main railway line and on the other 
by Weston Road. It consists of a large two- 
storey office block, two works blocks connected 
by @ covered way, and smaller laboratory and 
canteen buildings. 

The end of the foundry building is nearest 
the railway line, and an adjoining open space 
is being laid out as a scrap and stock yard, 
540ft long by 80ft wide, served by a 20-ton 
overhead travelling crane. Large doors at the 
end of the foundry give it direct access to the 
stock yard. 

The foundry building has four main bays, two 
of 80ft. span and two of 60ft span, with inter- 
mediate bays 40ft span. Each bay is served 
throughout its length of 360ft by overhead 
travelling cranes, provision being made for the 
installation of cranes of up to 80 tons capacity, 
when required. All the furnaces are fired by 
pulverised fuel and the pulverising units are 
arranged at one end of the bays, where they are 
fed directly from large hoppers. In this furnace 
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bay the equipment is well spaced and ample 
room has been left for future installations or 
extensions. The melting units consist of four 
top-charged furnaces, which are fired by inde- 


pendent coal pulverising units, two cupolas and 


an oil-fired rotary furnace. Two further 30-ton 


top-charged furnaces are to be installed shortly. 


All the melting plant is designed and installed 
in such a way that, should larger units be 
required at some future date, each unit can be 
taken out and replaced by one of larger capacity 
without need for major structural work or 
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and also takes new sand from storage bunkers. 

When not in use the mould boxes, chills, &c., 
are stored in a large stock area, the floor of 
which can be heated to control atmospheric 
conditions and prevent rusting on machined 
surfaces during damp and cold weather. A 
pattern shop, well equipped with modern 
machines, and a large pattern stores run along 
the side and conveniently near to the moulding 
floor which they serve. In view of the large 
store of patterns which will be built up as time 
passes, provision has been made for the erection 
of a second floor extension to the stores, when 
necessary. 

A wide covered roadway connects the roll 
casting shops with the machine shops, and a 
railway track which passes through the casting 





No. 3 BAY MACHINE SHOP 


effect on the working of the remainder of the 
plant whilst changes are made. 

The furnaces are tapped into ladles placed 
in pits in a casting bay adjoining the furnace 
section, and these ladles are used to transfer 
the metal to the roll moulds situated in a second 
series of pits. The main mould preparation bay 
running parallel to the casting bay is separated 
from it by a line of drying stoves. As they are 
finished the moulds are loaded on to steel bogies 
and run into the drying stoves. At the end of the 
drying period doors on the opposite side of the 
stoves are opened and the moulds on their 
bogies hauled straight into the casting bay by 
electric winches. A sand preparation plant 
which is situated in the moulding bay draws 
screened and cleaned sand from thestripping area 





No. 1 BAY MACHINE SHOP 


shops to the railway sidings of the works is 
extended along this road into the machine 
shops. With the comprehensive crane system 
in the various bays and the railway track, which 
runs transversely across all the bays, the 
handling and movement of heavy rolls and 
castings, both in the works and in dispatch, 
is facilitated and accelerated. 

The machine shop, which is 330ft long 
overall, consists of the two main 60ft span 
bays, which are shown in the photographs we 
reproduce on this page, with an intermediate 
bay of 40ft span. At present it is served by 
20 ton cranes, but the crane gantries are 
designed to take overhead travelling cranes 
of 60 tons capacity, when required. 

Although all the equipment is not yet 
installed, this machine shop already has a large 
range of modern and rebuilt plant designed for 
finishing all sizes and qualities of rolls to a 
high degree of accuracy. In addition to the 
special roll machining plant, a group of standard 
machines is installed for use on maintenance of 
foundry and machine shop tackle, and a large 
tool room has been laid down in the inter- 
mediate bay. 

In the design of this machine shop provision 
has been made in the construction at one end 
for the addition of a number of new bays when 
extensions are required. The first block of these 
extension bays will, it is planned, be built in 
the direction of the office block. If further 
extensions are required there is room to 
lengthen the existing road and any new bays, 
and thereafter build new bays on vacant ground 
at the other end of the present building. 

The present buildings are sufficiently large to 
accommodate additional plant sufficient to 
double the productive capacity of that now 
installed, and by the end of this year several 
pieces of new plant now on order will be in 
production. Particular care has been taken to 
provide good working conditions in all parts 
of the works with ample spacing of equipment 
combined with good lighting, heating and air 
conditioning. 
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Engineering Properties and Applications 


of S.G. Iron 


By A. B. EVEREST, Ph.D., F.I.M.* 
No, II—({Concluded from page 795, June 13th) 


The development of processes for the direct foundry production of grey iron castings 
with free graphite in the nodular form was announced at the end of 1947. Since that 
date these new cast irons have received intensive study in all the leading industrial 
countries of the world, and hundreds of papers have been written on production 
technique, theories to explain the various modifications of graphite, possible alter- 
native processes of manufacture, and many other aspects, both theoretical or practical, 
of this new development. At the same time, the properties of the new irons have been 


studied and their 
This paper, 


ication in engineering 
fore the International Mechanical Engineering Congress in 


construction has been established. 


Sweden, June 4th to June 10th, attempts to summarise the latest information 
available on these new trons in engineering practice. Various modifications of the 


material have been developed. 


Endurance Limit.—Some figures were shown 
in Table I for the endurance characteristics 
of S.G. iron. Available data show that S.G. 
iron follows the general rule that the endurance 
ratio falls with increasing tensile strength. 
The actual limiting strength in fatigue test, 
however, is markedly superior to that of other 
materials, including cast plain carbon steel®. 
a feature of considerable importance for moving 
parts.% 

Damping Capacity.—The damping capacity 
or internal friction of cast iron has been 
measured in various ways, * ® and the results 
all confirm that, in this respect, 8.G. iron lies 
between flake graphite cast iron and steel. 
The low damping capacity of 8.G. iron is 
indicated by the ringing tone which castings 
emit when struck, a characteristic often used 
for its identification. 

Effect of Temperature on Mechanical Pro- 
perties.—A limited amount of work has been 
carried out on the properties of 8.G. iron at 
high and low temperatures. Ballay® has 
reported the shock resistance of 8.G. iron at 
temperatures between 900 deg. and 950 deg. 
Cent. as between two and three times the 
resistance at normal temperatures. Similarly, 
he quotes Brinell hardness tests at temperatures 
up to 500 deg. Cent., showing figures falling 
from a level between 200 and 300 at room 
temperature for the iron as east to near 100 at 
500 deg. Cent. Figures appreciably below 100 
are quoted for the annealed iron at 500 deg. 
Cent. This reduction in hardness is comparable 
with that in flake graphite iron and cast steel. 
Cox® quotes figures for impact tests carried out 
at low temperatures on three grades of S.G. 
iron. In each case, a steady fall in impact 
strength is recorded, the shock resistance being 
of a low order, but superior to that of flake 
graphite iron in tests at —185 deg. Cent. His 
tests emphasise once again that the impact 
strength level under given conditions is 
markedly influenced by composition. 

The importance of high temperature strength 
data is fully realised, especially to meet the 
requirements of designers concerned with 
power plant involving superheated steam. 
Unfortunately, the collection of such data 
involves considerable time and, so far, nothing, 
apart from a few preliminary indications, is 
available. First tests show that the creep 
strength of S8.G. iron at moderate temperatures 
is good. 

Coefficient of Thermal Ezxpansion.—Check 
tests have confirmed that the thermal] expansion 
characteristics of 8.G. iron are similar to those 
of the corresponding flake graphite types. 

Magnetic and Electrical Properties.—The 
figures given in Table I ante indicate, as would 
be expected, that the magnetic permeability of 
8.G. iron is superior to that of flake graphite 
iron, and its electrical conductivity is also 
better.!° Again, however, it must be emphasised 
that the composition of the iron has a pro- 
nounced influence on the magnetic and electrical 
properties, and this accounts for the differences 





* The Mond Nickel Company, Ltd. 


quoted by various authors for electrical resist- 
ance (compare, for example, * and ?°). 


SPECIFICATIONS 


Sufficient experience has now been accu- 
mulated on the properties of commercially 
produced 8.G. iron for specifications to have 
been proposed in several countries. Typical 
of these are the specifications recently published 
by the American Society for Testing Materials 
under their designation A339-51T, covering 
the pearlitic and ferritic grades of S.G. iron. 
Details are given in Table II below : 


TaBLe Il—Property Requirements for Two Grades of S.G. 
Iron Covered by A.S.T.M. Standard A339-51 


























| Grade Grade 
| 80-60-03 | 60-45-10 
| Tons per | Tons per 
| sqin sq in 
Tensile strength, min. 36 | 37 
Yield strength, min... ... “ia iia ce pars 
Elongation in Zin, min., percent} 3-0 | 10-0 — 
| 





A comparison of the figures with the highest 
previous specifications for iron castings, for 
example, in Great Britain at 26 tons per square 
inch gives a measure of the progress in iron- 
foundry technology which has been achieved. 
It should be emphasised that this specification 
covers the pearlitic and ferritic grades only. 
Large castings tend to develop mixed structures 
with properties intermediate between those of 
the two grades listed. In other countries, 
proposed specifications also cover intermediate 
grades, for example, for France see®. 


PRODUCTION CHARACTERISTICS 


As already stated, the new S.G. irons have 
beer used for many types of castings for which 
flake graphite iron was previously employed. 
8.G. iron can be used for castings from jin 





Fic. 8—Roller Bearing Azxlebox in As-Cast S.G. Iron. 
This replaces Grey Cast Iron, with Reduction in 
Thickness and Weight 
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to 40in thickness, and with weights rangj 
from an ounce up to 50 or 60 tons. Naturally, 
in the light section castings, the material, i, 
always annealed, whereas for larger cv sting, 
annealing is neither practical nor necossary. 
The production characteristics of the new irons 
are well established, and all normal foundry 
production methods, including sand, chi!] ang 
centrifugal casting can be applied. The folloy. 
ing properties are of special interest in conneg. 
tion with the production of castings in §.G. 
iron :— 

Section Sensitivity.—The influence of s»ction 
thickness on mechanical properties has been 
studied.* In common with other cast metals, 
the mechanical strength and other proj erties 
tend to fall with increasing section thicicnegs, 
It has been shown, however, that the fall jp 
properties with section in S.G. iron is less thay 
in the case of flake graphite irons and, at the 
higher level of mechanical properties shov-n by 
8.G. iron under all conditions, large se«tions 
demonstrate at least three times the strength 
of similar forms in flake graphite iron. For 
example, tests taken to determine the strength 
of sections of about 40in thickness have ziven 
a tensile strength of 20 tons per square inch, 
whereas figures of 6 or 7 tons per square inch 
would be expected under the same conditions 
with flake graphite iron. 

Pressure Tightness.—With proper foundry 
technique, no special difficulty is encountered 
in the production of pressure tight castings in 
the new irons. Complicated castings can 
readily be made and the new iron has success. 
fully been employed for designs for which steel 
is unsuitable due to casting difficulties, and cast 
iron is unable to provide the necessary strength 
to meet the pressure test conditions.5 Due 
to the toughness and ductility of S.G. iron, it 
will, on pressure test, split rather than shatter 
as for ordinary cast iron. 

Machinability.—S.G. iron, both as-cast and 
annealed, has excellent machining qualities, 
and takes on a high degree of finish. In the 
annealed state, it gives long, continuous turnings 
as for steel. The machinability of S8.G. iron 
compared with that of flake graphite iron has 
been studied in the U.S.A.%® The conclusions 
from this work are that, for similar matrix 
structures, the machinability of the two kinds 
of iron is similar. At equivalent hardness or 
strength levels, however, 8.G. iron is markedly 
superior. At a given hardness level, power 
consumption is higher for 8.G. iron, due to its 
greater toughness, but tool life is greater. 
8.G. iron may be machined wet or dry, giving 
an excellent finish. Practical experience shows 
that annealed 8.G. iron may be machined at 
high speeds. 

Weldability.—_S.G. iron can readily be welded 
using normal techniques. Are methods have 
been used?’ both for reclamation and for fabrica- 
tion, @.g., in joining lengths of pipe, and 
information is now coming to hand that the 
new iron may also be successfully welded by 
gas methods using magnesium-treated cast 
iron rods, the deposited weld metal being good 
spheroidal graphite cast iron. 


Moprrications or 8.G. Iron 


In discussing above the properties of S.G. 
iron, detailed reference has been made to the 
two main types with ferritic and pearlitic 
matrix structures. Progress in cast iron 
metallurgy over the last thirty years has led 
to the development of iron castings with many 
modified types of matrix. As emphasised 
above, the new process is concerned essen- 
tially with the control of graphite form, and 
can be applied to all known types of grey 
cast iron, with beneficial results in each case. 
Brief reference is made here to some of the 
special modifications of 8.G. iron of interest 
to engineers : 

Chilled Castings.—As for other types of cast 
iron, surfaces of the castings exposed to wear 
can, if desired, be hardened by chilling. Rapid 
cooling of the metal against the chillers results 
in the retention of a high proportion of combined 
carbon in lighter section castings, giving 4 
hard, wear-resistant iron facing. The grey 
east iron behind the chilled surface will assume 
the spheroidal graphite form, and is of par- 
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ticular importance in providing chilled castings 
with overall improved mechanical properties. 

Alloyed Structures.—Magnesium treatment 
has been applied to castings alloyed to develop 

ial matrix structures, as, for example, 
those containing about 4-5 per cent of nickel 
to give the hard, wear-resistant martensitic 
structure, and castings with the acicular 
matrix produced by alloying with nickel- 
molybdenum. 

Mechanical strength figures of 60 tons per 
square inch for 8.G. acicular cast iron’ have 
been developed in combination with high 
toughness, shock resistance and wearing quality. 
Interesting results have also been obtained by 
the development of austenitic 8.G. iron. Some 
properties have been quoted by Hallett. In 
these corrosion-resisting irons, as, for example, 
 Ni-Resist,” castings may readily be produced 
with tensile strengths up to 28 tons per square 
inch, and with elongation of 15 per cent. This 
is of particular interest in providing corrosion- 
resisting castings for chemical plant and similar 
service where higher mechanical properties 
than those normally available are desired. 

Special Grades of Cast Iron.—Work has been 
carried out on the influence of the. magnesium 
treatment on the mechanical properties of 
the special heat-resisting, high-silicon cast irons, 
and it has been shown!® that, up to 5 per cent 
silicon, the shock resistance and mechanical 
strength of these can be markedly improved. 
Other special grades of iron normally containing 
flake graphite can be modified and improved 
in a similar manner. 

Heat-Treated Cast Irons.—S.G. iron is avail- 
able in many types produced by heat-treatment. 
Combinations of high hardness and wearing 
quality with high strength and toughness can 
be produced by different heat-treatment pro- 
cesses, including quenching and tempering, 
normalising and iso-thermal treatment.® 7. 19 

Surface Treatment.—A special application of 
the heat-treatment of 8.G. iron is in the surface 
hardening of the castings by flame and induction 
methods to provide hardnesses of the order 
58-60 Rockwell C scale, and wear resistance on 
parts subject to high abrasion. Other processes 
for the surface treatment of grey iron castings, 
such as carburising and nitrogen hardening, 
can be applied, though details of these 
specialised processes have not yet been fully 
worked out. 

Centrifugal Casting.—S.G. iron may readily 
be cast by the centrifugal method, generally 
used for hollow cylindrical forms, such as pipe 
and cylinder liners. In many cases of thin- 
walled castings, the parts are initially white 
and require a short annealing to break this 
structure down to the spheroidal graphite 


grey type. 
Hor anp CoLtp WorRKING 


It is of interest briefly to refer to the fact that 
due to its ductility, 8.G. iron can be worked 
to a limited extent in both the hot and cold 
states. Tests have already been carried out in 
various countries on the hot rolling and 
extrusion of 8.G. iron with interesting mecha- 
nical properties in the resulting parts.2® An 
example of an experimental hot stamping has 
been illustrated by Braidwood.* Due to its 
toughness, 8.G. iron may also be subjected to 
a certain amount of cold work, and already, as 
a production method, holes have been cold 
punched in thin section 8.G. iron castings with 
success. The castings, especially in the annealed 
state, may also readily be cold bent, a feature 
of importance in the rectification or reclamation 


of distorted or warped parts. 


SERVICE PROPERTIES 


Some properties which determine the 
behaviour of castings in service cannot readily 
be assessed by laboratory méthods. These 
include resistance to wear and to the effects 
of heat and corrosion. Data in these directions 
are accumulating and may be summarised 
briefly as follows :— 

Wear resistance.—Dry wear tests on S§.G. 
iron have given somewhat variable results. 
Work carried out in the U.S.A. shows good 
resistance to wear under the particular condi- 
tions of test, but Hallett! reports unlubricated 
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tests in which 8.G. iron proved inferior to flake 
graphite irons, and the indication is that, for 
good resistance to dry wear, S.G. iron should 
be chilled or heat-treated. Many authors 
have reported good results with 8.G. iron under 
lubricated conditions.44: 24 The wide range of 
properties in §.G. iron made available by 
alloying and heat-treatment has already pro- 
vided materials suitable for many types of 
service conditions. : 

Heat Resistance.—Early test results! indi- 
cated that the heat resistance of 8.G. iron is 





Fic. 9—Centrifugally Cast S.G. Iron Pipe 


much superior to that of flake graphite iron. 
These tests have now been confirmed in service. 
S.G. iron proves more resistant to growth and 
to oxidation and has greater stability at 
elevated temperatures than the conventional 
types of cast iron. Undoubtedly, the greater 
continuity of the metallic matrix of the new 
irons is a predominant factor in preventing 
the passage of gases into the metal, with result- 
ing internal oxidation and growth. For higher 
temperature service, special grades of 8.G. iron, 
such as the austenitic or high-silicon types, may 
be considered. 

Corrosion Resistance.—Published data’ show 
that with minor variations, the corrosion resist- 





Fic. 10—8S.G. Iron Single-Throw Crankshaft 


ance of S.G. iron is approximately the same as 
that of flake graphite irons. This means that 
under many conditions, such, for example, as 
in contact with industrial atmospheres, sea 
water, alkalis and some weak acids, S.G. irons 
share the serviceable corrosion resistance shown 
by the normal types of cast iron. The austenitic 
8.G. irons are available for more severe 
conditions. 


AppricatTions oF 8.G. IRon 
8.G. iron is certainly not recommended to 
replace all castings at present made in normal 
flake graphite iron—in fact, there are cases 
where the properties resulting from flake 
graphite are desirable. Again, the largest 
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part of the production of iron castings is for 
uses where the properties at present available 
are adequate and there is, therefore, no point 
in suggesting modification. The new cast 
irons are, however, put forward in those specific 
cases where improved properties are desired, 
or where, for economic or strategic reasons, the 
new iron can be considered for the replacement 
of other metals. 8.G. iron has now been in 
commercial production for just over three 
years, yet it has already entered every field 
of engineering practice. To-day, about 200 
foundries throughout the free world have been 
licensed for its production and the castings 
made extend from small electrical fittings 
up to large items such as rolls and hammer 
blocks weighing up to 50 tons. 


BroAp CLASSIFICATION OF APPLICATIONS OF 
8.G. Iron 


Experience to date has indicated that the 
applications of 8.G. iron may be classified 
broadly as follows :— 

For the replacement of normal grey cast 
iron where improved mechanical properties 
and in particular higher strength, toughness 
and shock resistance are desired. Examples 
in this field cover castings entering every 
branch of engineering practice and include all 
castings subject to severe stress where failure 
of the iron castings, due to lack of mechanical 
strength, has been experienced or is feared. 
A particular field in this connection is in castings 
likely to be subject to unexpected shock. 
Included here are parts of agricultural plant, 
traction equipment, forging plant and marine 
castings such as bed-plates, engine frames, 
brackets and fittings, ships’ side fittings, and 
so on, where, due to rough weather or the 
hazards of modern warfare, the castings may 
be subjected to exceptional stresses and shocks. 
For several of these applications, cast iron has 
in the past been replaced by steel. The advent 
of the new material, however, will enable cast 
iron to come back into its own for this type of 
service. §.G. iron has been approved by the 
leading marine insurance authorities for par- 
ticular applications.”* 

In many cases the new cast iron permits 
reduction in section thickness and, conse- 
quently, in the weight of the castings required 
for engines, transport services, and other 
applications; for example, where high-duty 
grey iron castings are already designed to the 
maximum available strength, the new material 
permits reduction in section. in proportion to 
the higher strength now available. This is of 
particular importance in the transport field, 
where weight reduction is of interest, as, for 
example, in details for road vehicles, railways, 
&c. An interesting case is shown in Fig. 8, 
which depicts a railway roller bearing axlebox 
by S.K.F. of Sweden. This particular form 
of casting has been in service for some time 
replacing high-duty cast iron, but with con- 
siderable reduction in section thickness and 
weight. 

S.G. iron is used for heavier castings where 
a measure of toughness and ductility is desir- 
able, but the section thickness of the castings 
is beyond the size which can be handled by the 
malleable industry. The average limit of 
thickness for malleable castings is normally 
about 2in. With S.G. iron there is no limit to 
the size in which the desired structure can be 
developed. Hammer blocks, heavy machinery 
frames and larger castings for the automobile 
industry are all examples where the direct 
production of 8.G. iron solves the problem of 
providing castings with a degree of ductility 
in the heavier sections involved. With such 
castings, the limitations of the malleable process 
lie not only in the difficulty of ensuring the 
necessary white iron structure in the raw cast- 
ings before malleablising, but also in the imprac- 
ticability of heat-treating castings, often of 
awkward shape and large size. 

S.G. iron offers a replacement for steel 
castings where they have been used due to the 
inadequacy of the properties of flake graphite 
cast iron. Of special interest is the fact that 
the castability of 8.G. iron is much superior 
to that of steel, and it can be used, in fact, for 
complicated castings which are very difficult to 
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produce in cast steel. It is not suggested under 
this heading that S.G. iron can be considered 
under all circumstances as a replacement for 
east steel. In particular, reference to Fig. 6 
emphasises that cast steel has, in general, both 
higher ductility and shock resistance than 
8.G. iron, but the properties of the new material 
approach those of steel and are in many cases 
adequate. Innumerable examples in this field 
occur throughout engineering practice—a 
typical case is flywheels, where, in the past, 
it has been necessary to use steel when the 
working loads exceeded the safe limit for cast 
iron. In many cases the design stresses used for 
calculation for cast iron have been very low 
indeed and unrepresentative even of -the 
materials available in recent years. With the 
development of S.G. iron it is now possible to 
reconsider this whole position and to work out 
new safe loads which will enable the adoption, 
with confidence, of iron castings for parts for 
which steel was previously considered ni 

Other applications under this heading include 
parts subject to hydraulic pressure, such as 
press cylinders and heads and diesel engine 
heads and pistons. 

The new iron provides castings which, in 
many cases, will have mechanical properties 
sufficient to enable them to replage forged steel. 
Perhaps the most interesting application in 
this field is for crankshafts. It is now recog- 
nised that the cast crankshaft offers substantial 
production economies over forged shafts, not- 
ably due to the fact that, given a metal with 
good casting properties, a crankshaft can be 
cast close to finished form, whereas the machin- 
ing allowances on a forged shaft are invariably 
heavy, and die and tool costs add substantially 
to the cost of production.!* The high mecha- 
nical properties, and especially its high elastic 
modulus, endurance limit and good bearing 
properties, have focused interest on S.G. iron 
for cast crankshafts and this is now proving 
an outstanding application of the new material. 

[The paper was illustrated by a number of 
photographs showing applications, two of 
which are reproduced in Figs. 9 and 10. The 
first shows a centrifugally cast S.G. iron pipe 
made by S.A. Fonderies de Pont Mousson, 
France. This pipe, 10in internal diameter, was 
pressure tested to failure. It failed at 4800 Ib 
per square inch, and it is to be noted that 
failure occurred by splitting, whereas ordinary 
cast iron would shatter at a lower pressure. 
The other engraving, Fig. 10, shows in the 
rough cast and machined conditions an S.G. 
iron single-throw crankshaft by Sheepbridge 
Engineering, Ltd., and Petters, Ltd., of Britain. 
It is for use in a 6 h.p., 1800 r.p.m. diesel engine. 
The castings are oil quenched from 850 deg. 
Cent., and tempered at 600 deg. Cent. for one 
hour. A Brinell hardness of 229-302 is reached 
with an average tensile strength of 35-45 tons 

r square inch, and an Izod impact strength 
of 10-15 foot-pounds, with a 10mm unnotched 
specimen.] 
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An Infra-Red Ore Drier 


Tue illustration on this page shows 
a@ diamond-ore drier utilising infra-red 
heating, which has been made by the Fraser 
and Chalmers Engineering Works of the General 
Electric Company, Ltd., for export to Africa. 

This machine is designed to handle diamond 
concentrates, at a rate of 4000 Ib per eight- 
hour day, from a heavy media separation 
plant. The concentrates, which come wet 
from the separation plant, are fed into a 
small hopper (not shown in the illustration) 





INFRA-RED DIAMOND-ORE DRIER 


and pass in a level and even layer along the 
tray, measuring 10ft long by 3ft wide, of a 
*‘Sherwen ” electro-magnetic vibrating con- 
veyor. This conveyor, which is floor-mounted 
on rubber vibration absorbers, is driven by a 
single unit producing high-speed, low ampli- 
tude vibration. It is operated by a pulsating 
current obtained through a half-wave rectifier 
from an a.c. supply of 415V, three-phase, at 
fifty cycles. The action of the conveyor keeps 
the material in a state of semi-suspension, 
which considerably assists drying; whilst 
the amplitude of vibration and thus the speed 
of travel of the ore can be regulated accurately 
by a vibration control rheostat. 

The conveyor passes the ore under a bank 
of eighteen standard G.E.C. infra-red heating 
reflector units, each 3ft wide, and fitted with 
six ‘‘ Osram ”’ infra-red reflector lamps. With 
this arrangement a total of 108 lamps are 
used in a continuous bank 9ft long by 3ft 
wide, with a total loading of 27kW. The bank 
of lamps is completely surrounded by polished 
side reflectors. 

Thirteen auxiliary tubular heaters can be 


June 20, 1959 


brought into circuit to provide extra heati 
as required. These heaters, which~are each 
rated at 750W, and are 3ft long by 2in in dia. 
meter, are fitted under the conveyor tray and 
can readily be withdrawn from the side of the 
machine. When combined with the main 
unit, the 93kW of the auxiliary heaters give 
the machine a total heating capacity of 363kW, 
Heat is controlled through three 15A, trig 
pole switch-fuses, to each of which a block of 
six main infra-red troughs is connected ; and 
by three similar switch-fuses wired to the 
auxiliary heaters. 

The incoming three-phase, four-wire, current 
supply is passed to the machine throuch a 
main switchbox and is fed to copper busbars 
running almost the full length of the drier, 
The required single-phase supply is tapped 
from these bars to the seven switch-fuses, 
including that controlling the conveyor. By 
the use of these busbars, which are enclosed 
in a steel cover, wiring is reduced to a minimum, 





A Craftsmanship and 
Draughtsmanship Competition 


Eacu year in connection with its exhibition 
of scientific instruments and apparatus, the 
Physical Society organises a competition for 
apprentices and learners of either sex to 
encourage craftsmanship and draughtsmanship 
in the scientific instrument industry. This 
competition was originally for employees of 
firms exhibiting instruments and apparatus, 
but it has now been thrown open to employees 
in educational establishments, students attend. 
ing recognised courses at technical collezes 
and schools, and to selected bodies approved 
by the Council of the Physical Society. 

In this competition the classes under which 
work may be submit- 
ted by entrants are as 
follows: scientific instru- 
ments and components, 
tools and gauges, opti- 
cal components and 
systems, blown glass 
and silica ware, patterns 
and functional models 
of scientific interest, 
draughtsmanship. Elec- 
trical work can gener- 
ally be entered under 
the scientific instru- 
ments and components 
class, but radio and 
electronic chassis as- 
semblies are excluded 
from the competition. 


Model ships, motor. 
cars, engines, &c., are 
also excluded. 


Entrants to the com- 
petition must be under 
twenty-two years of age 
and each entry must 
be certified as the un- 
aided work of the com- 
petitor. A fee of 5s. is payable for each entry 
and in each of the eight sections into which the 
competition is divided three prizes are awarded : 
10 guineas, 5 guineas, and 24 guineas. Entry 
forms and full details of the competition, for 
which all entries must be made before February 
21st, can be obtained from the Secretary, The 
Physical Society, 1; Lowther Gardens, Prince 
Consort Road, London, 8.W.7. 


——_——__—_ 


Lioyp’s REGISTER oF SHIPPING.—At a special 
meeting of the General Committee of Lloyd’s 
Register of Shipping, held on Thursday of last week, 
Sir Ronald Garrett was re-elected chairman for 
the ensuing year. Mr. A. E. M. Gale, deputy chair- 
man and treasurer; Sir Guy Ropner, deputy chair- 
man and chairman of sub-committees of classifica- 
tion; and Mr. R. M. Turnbull, vice-chairman of 
sub-committees of classification The Right 
Honourable Lord Rotherwick was re-elected a 
member of the general committee. To succeed 
Mr. R. B. Shepheard as Chief Ship Surveyor, the 
general committee has appointed Mr. J. Hodgson, 
who is at present Deputy Chief a (Establish- 
ment) and will take over his new duties on Sep- 
tember Ist. 
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Industrial and Labour Notes 


Iron and Steel Production 


Figures issued last week by the 
British Iron and Steel Federation show that 
during May there was an improvement in the 
steel production rate. The weekly average 
production of ingots and castings was 312,400 
tons, which represented an annual rate of 
16,245,000 tons, compared with a rate of 
15,866,000 tons in April, and 15,991,000 tons 
over the first quarter of the year. Pig iron 
production declined slightly during May, being 
at an annual rate of 10,456,000 tons, compared 
with 10,472,000 tons in April. During the first 
quarter of the year, pig iron production was at 
an annual rate of 10,355,000 tons. 


Coal Miners’ Wage Claim 

Following a special delegate con- 
ference which was held in March, the National 
Union of Mineworkers decided to submit to 
the National Coal Board a claim for ‘‘ a sub- 
stantial increase’ in wages. On Thursday of 
last week, the executive of the union discussed 
the matter, and it was stated subsequently 
that the actual amount of the claim was 30s. a 
week, on the basis of 5s. a shift,with propor- 
tionate increases for juvenile workers. 

The full cost of meeting such a claim, it has 
been suggested, would be between £40,000,000 
and £50,000,000 a year. According to Mr. W. E. 
Jones, @ vice-president of the National Union 
of Mineworkers, the decision to submit a wage 
claim was taken because of the effects of the 
Budget on the cost of living. Many miners on 
the minimum rates, he added, would not benefit 
from the income tax concessions. It appears 
that as well as resolutions on wages for the 
forthcoming annual conference of the union, 
most of the mining districts have put forward 
requests that the union should take up the 
subject of wages with the National Coal Board. 


The Coal Price Structure 

The Federation of British Industries 
has issued to all its members a booklet entitled 
Coal: The Price Structure, which explains, 
quite simply, how the new price structure has 
been built up and how it is intended that it 
shall work. The booklet has been prepared 
under the guidance of the chairman of the 
F.B.I. solid fuel panel, which has been con- 
tinuously in touch with the National Coal 
Board concerning changes necessary to create 
the new price structure introduced at the end 
of last year. 

The F.B.1. solid fuel panel agreed with the 
National Coal Board that coal prices should be 
brought into a closer relationship with value, 
and that the distortions produced by successive 
flat rate increases during the war years should 
be eliminated in a series of stages now com- 
pleted. The panel also discussed with the 
Board the principles of the new price structure 
scheme, and it is stated that a valuable measure 
of agreement was reached on the major issues. 
The discussions could not cover details of 
individual coal prices, but the F.B.I. points 
out that the changes have not been designed 
to increase the overall revenue of the Coal 
Board, 

The technical department of the Federation 
of British Industries (21, Tothill Street, London, 
S.W.1) offers to advise members on any 
difficulties they may have as a result of the 
revision of the coal price structure. 


Taxation and the Shipping Industry 

In a statement circulated with the 
annual accounts of Royal Mail Lines, Ltd., the 
chairman, Mr. Walter C. Warwick, comments 
on the fact that for taxation purposes the 
company is only allowed a deduction calculated 
on the original cost of its ships. He says that 
the problem of the taxation of that portion of 
revenue needed to cover real depreciation on 
the replacement value of assets is, of course, a 
matter of serious concern to the whole of 
British industry, and, with other questions, 


is being considered by the Royal Commission on 
Taxation. 

The shipping industry, Mr. Warwick’s state- 
ment continues, is in a particularly vulnerable 
position. To a greater extent than the capital 
assets of other industries, ships are subject 
to stresses inseparable from their calling, and 
their working life is accordingly limited. As 
an industry also, shipping is open to the full 
impact of competition from abroad, fostered by 
the different view which is taken in many other 
countries of the shipowner’s taxable capacity. 
British shipping, Mr. Warwick asserts, is vitel 
to the survival of the nation and, apart from 
its essential contribution in time of peace and 
its wholly indispensable functions in time of 
war, its contribution to “ invisible exports ” 
must be one of the most important factors in 
maintaining the now precarious balance of 
trade. 

Britain’s Overseas Trade 

The provisional trade figures for May 
show that exports of United Kingdom goods 
reached a value of £225,900,000, compared 
with £217,500,000 in April (which included the 
Easter holiday). Actually, the Board of Trade 
says, there was one more working day in May 
than in the average month. The monthly 
average value of exports in the first quarter 
of this year was £239,500,000. Although May 
was longer than the average month, imports 
into the United Kingdom, valued at 
£320,400,000, were slightly lower than in April 
and were below the first qurater’s average 
value of £328,100,000. Re-exports in May 
were valued at £9,800,000, a figure below that 
of any earlier month this year. On the basis 
of these provisional figures, the excess of 
imports (c.i.f.) over total exports (f.0.b.) in 
May was £84,700,000, compared with an 
average of £76,800,000 over the first four 
months of this year. 


The Pattern of United Kingdom Trade 


The Board of Trade has prepared a 
statement which indicates the area pattern of 
United Kingdom trade in the first four months 
of this year. In that period, the excess of 
imports from non-sterling sources over exports 
and re-exports to that area showed a reduction 
of £12,000,000 a month below the average for 
last year. Most of the reduction was due to 
an improvement in the position in relation to 
non-sterling countries other than O.E.E.C. 
countries and the dollar area. A slight reduction 
in the excess of imports over exports with the 
O.E.E.C. countries was offset by a deterioration 
in the balance with the dollar area. Trade with 
the sterling area accounted for a further reduc- 
tion of £12,000,000 a month in the excess of 
total imports from all sources over total exports 
in January to April, compared with last year. 
In spite of the fall in shipments to Australia 
in April, exports to the sterling area for the 
four months were 15 per cent above the 1951 
rate, but imports from sterling sources, too, 
were slightly higher. 

The statement says that exports to all areas 
were lower in April than in the first quarter, 
mainly because of the Easter holiday, but also 
because of the initial effects of the import 
restrictions imposed by certain sterling 
countries. In the first four months, however, 
total exports of United Kingdom goods to 
the non-sterling area showed little change 
compared with last year. At the same time, 
sales of metals and engineering goods to the 
non-sterling areas increased, machinery for 
0.E.E.C. countries accounting for about one- 
third of that increase. Larger re-exports of 
tin and rubber ‘from Malaya during the four 
months contributed to the higher value of total 
exports to the non-sterling area. 

The total of imports from the non-sterling 
area showed little sign of a substantial reduction 
in the first four months of this year, compared 
with the average for 1951. There was, how- 
ever, a considerable decrease in the value of 


raw materials imported from outside the 
sterling area, the principal items affected being 
timber and raw cotton. Imports of iron and 
steel, non-ferrous metals and machinery, both 
from the dollar area and from Europe, were all 
higher than the average for the whole of last 
year. The value of total imports from sterling 
countries during January to April averaged 
£4,300,000 a month more than last year. 
The statement ends by pointing out that in 
April, for the first time ‘since steps were taken 
last November to reduce the deficit with the 
non-sterling area, imports from O.E.E.C. non- 
sterling countries and their possessions showed 
a significant drop to £71,000,000, compared 
with £84,000,000 a month in the first quarter 
of this year, and £87,500,000 in the latter half 
of last year. 
Productivity in the Grey Ironfounding 
Industry 
The Anglo-American Council on Pro- 
ductivity has issued this week a statement 
reviewing the progress being made in the 
general engineering section of the grey iron- 
founding industry. It was to this section, in 
particular, that the Grey Ironfounding Pro- 
ductivity Team addressed its report which was 
published about eighteen months ago. It 
should be explained that over 95 per cent of 
the iron castings produced in this country 
come under the heading of grey ironfounding. 
The present statement points out that the 
ironfounding industry has been particularly 
active since the war in the matter of re-equip- 
ment and has expended about £15,000,000 
since 1946 on modernisation schemes. In 
addition, the industry itself set up a develop- 
ment panel in 1948 to study new methods and 
to help foundries to increase output per man- 
hour. It was, in fact, this panel which 
influenced the decision to send a productivity 
team to the U.S.A. in 1950. Whilst it is not 
possible to argue that recent changes in the 
industry have occurred solely because of the 
productivity team’s report, the Council’s state- 
ment does indicate some of the important 
developments that are taking place. The 
principal influence of the team’s report, it is 
claimed, has been to encourage the smaller 
ironfounders of this country to reconsider the 
layout and methods of their establishments. 
It has been estimated that productivity in 
ironfounding as a whole has increased by 13 per 
cent in the last four years and by about 28 per 
cent since 1945. The statement, in commenting 
on this matter, quotes examples of foundries 
in which the increase in productivity has been 
considerably greater. It adds that, as well as 
increased mechanisation and changes in layout, 
there has been evident in recent years deeper 
thought and more careful study of production 
problems in iron-foundries. 


The Price of Copper 

The Ministry of Materials has 
announced that as from June 15th the price of 
electrolytic copper has been increased from 
£231 to £281 per ton, delivered consumers’ 
works. Discounts and premiums remain 
unchanged. The Ministry of Supply is making 
corresponding adjustments in the controlled 
prices of scrap and secondary metal. A fort- 
night ago the Ministry of Materials suspended 
sales of copper for delivery beyond the end of 
June, but that suspension has now been 
cancelled and consumers can buy up to their 
quotas for the current month and the month 
immediately following. It is stated that the 
new price for copper takes into account changes 
in the world price. It also makes an allowance 
for the losses the Ministry has incurred through 
selling at £231 during the last few weeks, while 
its buying prices have been at much higher 
levels. Negotiations with the Ministry’s main 
suppliers are still in progress. When they are 
complete a full statement will be made on 
arrangements for pricing and on the make up 
of the Ministry’s new selling price. 
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Notes and Memoranda 


Rail and Road 


Tue Roap Funp Report.—The Report on the 
Administration of the Road Fund for 1950-51 has 
now been published by H.M. Stationery Office 
(price 2s. 6d.). It shows that payments from the 
fund in 1950-51 were £25,100,000, compared with 
nearly £26,000,000 in 1949-50. Of that total, the 
amount paid out in respect of trunk roads was 
£8,581,000, which was £634,000 less than in the 
previous twelve months. Maintenance and minor 
improvement cost £6,286,000, compared with 
£6,868,000, and improvement and new construction 
£1,992,000, compared with £1,963,000. Grants to 
highway authorities totalled £15,825,000, com- 
pared with £15,923,000 in 1949-50. Of that amount, 
£12,850,000 was paid out in respect of maintenance 
and minor improvement work, and £2,400,000 for 
major improvement, new construction, &c. The 
respective figures for 1949-50 were £13,143,000 and 
£2,154,000. The report says that expenditure on 
road work throughout the country continued in 
1950-51 to be subject to restraints imposed by 
the general Government control of capital invest- 
ment. As far as possible, highway expenditure was 
concentrated on the upkeep of existing ; new 
construction and improvements were again limited 
to works necessary to maintain essential com- 
munications or to improve conditions at bad danger 
spots or to enable other development covered by 
the national economic programme to proceed. 


Air and Water 


JET ENGINE PRODUCTION IN AUSsTRALIA.—The 
Australian Government has decided to increase 
production of Avon gas turbine aero-engines, the 
Minister for Defence Production has announced. 
The engines will be used to power the “ Canberra ” 
jet bombers and American “Sabre” jet fighters 
which are to be produced in Australia. The present 
defence p calls for seventy-two “‘ Sabres ”’ 
and forty-eight “‘ Canberras.” 

Bi-Fuet System.—The “ Aliday Bi-fuel”’ system, 
manufactured by Boats and Engines, Weybridge, 
Surrey, which allows an engine to be started on 
petrol and then, as controlled by the temperature of 
the vaporiser, automatically changes over from 
petrol to paraffin, has undergone field tests recently 
with an electrical generating set. The change over 
from one fuel to another was effected smoothly and 
there was no alteration in power or engine revolu- 
tions and no drop in voltage. 

Tue CHAMBER OF SHIPPING.—At a council meet- 
ing of the Chamber of Shipping of the United 
Kingdom, held on Thursday, June 12th, among the 
questions discussed was the pollution of sea-water 
by oil. A special committee, under the chairman- 
ship of Sir Colin Anderson, has been set up to con- 
sider the best practicable measures to deal with 
oil pollution. With regard to the Government’s 
policy on transport, it was noted that the scheme- 

ing powers of the Transport Commission are 
to be repealed, and the effect of the new road and 
rail transport proposals on coastwise shipping was 
receiving consideration. 

AssocIaTION TECHNIQUE ET MaRiTIME, PaRIs.— 
At the fifty-first meeting of the Association Tech- 
nique et Maritime, Paris, on May 29th, Mr. E. F. J. 
Baugh read a paper entitled “Some Thoughts 
on the Evolution of Ships’ Superstructure, with 
Special Reference to Windows.” Taking the 
sixteenth century as a starting point, the author 
reviewed the development which had taken place 
in ships’ windows, commenting in passing upon 
the rapid movement from canvas dodgers to the 
production of the modern window designs. The 
strength of armour plate glass was compared with 
that of ordinary glass, and the weight saving 
effected by its use was noted. In the paper the 
equipping of ships’ side cabins with windows was 
referred to and the trend towards greater clear light 
sizes. 

Miscellanea 

Tue SHort Borep Prre.—The Building Research 
Station has published in its Digest No. 42 details 
of the use of the short bored pile for use as a founda- 
tion to houses which are built on shrinkable clays. 
Part I of the digest describes the major practical 
aspects of the construction of such a foundation, 
and Part II is entitled “ Application and Design.” 

Tue Late Mr. L. D. Derry.—We have learned 
with regret of the death of Mr. Leonard D. Derry, 
A.M.1.Mech.E., which occurred at Plainfield, New 
Jersey, on June 6th, following an illness which 
developed during a business visit to the U.S.A. 
Mr. Derry was in charge of lubricants research at 
the Abingdon, Berks, laboratories of the Esso 
Development Company, Ltd. 


Waste Heat Recovery Instaiation.—In 
preparing the article entitled ‘““A Waste Heat 
Recovery Installation,” which appeared in our 
last issue, we were misinformed as to the makers 
of the two economic boilers for high-pressure hot 
water. They were supplied by Danks of Netherton, 
Ltd., Netherton, Dudley. The plant described is 
at the knitting and spinning mills of Pasolds, Ltd., 
Langley, Bucks. 

Tue XyLonite Group.—The Xylonite Group of 
companies has issued a booklet commemorating its 
seventy-five years of operation. It contains some 
references of the group’s history and early 
struggles, and the booklet continues with different 
sections dealing with finance, research and develop- 
ment, export and sales organisation. There is a 
section dealing with social welfare arrangements, 
and to conclude brief notes are included of the con- 
stituent companies. 

Lone SERVICE PRESENTATIONS.—Asea Electric, 
Ltd., Walthamstow, E.17, has presented long- 
service certificates and suitably engraved wristlet 
watches to all its present employees with a record of 
twenty-five or more continuous years of service. 
The presentations were made by Mr. H. V. Pointon, 
the managing director, at a dance at the Waltham- 
stow Assembly Hall on Friday evening, June 13th. 
The making of similar awards will be continued by 
the firm in subsequent years. 

Human Retations in Inpustry.—The twenty- 
ninth annual conference on ‘‘ Human Relations in 
Industry,” to be organised by the Industrial 
Welfare Society, is to be held at Keble College, 
Oxford, from Saturday to Wednesday, June 28th 
to July 2nd, The emphasis at the conference will 
be on present-day practice in Western Europe, the 
programme including a discussion on the training 
of supervisors, which is to be initiated by Dr. N. A. 
Lilfedahl, director of the Swedish Institute of 
Personnel Administration. 

Voxes, Ltp., Exursrrrion.—An exhibition, which 
will remain open until June 28th, is being opened 
to-day by Vokes, Ltd., at the Lesser Free Trade Hail, 
Manchester. In this exhibition the firm is showing 
@ representative selection of its filtration 
and silencing equipment and some of its applica- 
tions. The products of subsidiary companies of the 
firm shown widen the scope of the exhibition. The 
general public will not be admitted to the exhibition, 
which has been organised for the benefit of execu- 
tives, technicians, and special guests from industry. 

Potato HARVESTING MACHINERY COMPETITION. 
—The Royal Agricultural Society has announced 
that the public demonstration of entries accepted 
for its potato harvester competition will be held on 
October 9th and 10th at the Harper Adams Agri- 
cultural College farm, near Newport, Shropshire. 
The awards, including prizes totalling £3000 and 
gold and silver medals, will be announced at the 
demonstration. Among the twenty-five entries are 
five from Continental countries. All the machines 
entered will undergo private trials in September on 
different kinds of land in Shropshire, Cambridge- 
shire and Suffolk. 

EvRoPean GLAass MANUFACTURERS’ FEDERATION. 
—In June last year representatives of the glass 
container industries of Denmark, France, Great 
Britain, Holland, Norway, Sweden, and Western 
Germany met in Sweden and established an informal 
organisation entitled the European Glass Manufac- 
turers’ Federation with the object of promoting 
friendship and confidence between the glass con- 
tainer industries of Western Europe. Dr. S. B. 
Bagley, of Great Britain, was elected the first 
president of the Federation. The second meeting is 
taking place in Scarborough next week from June 
23rd to 26th, when it is expected that all member 
countries will attend. Members will exchange views 
on common problems at the business sessions and 
will take the opportunity of inspecting glassworks 
in Yorkshire. 

“ Burtpine To-pay ” Exursrrion.—A “ Building 
To-day ’’ Exhibition is to be held from July 4th to 
10th at the College of Technology, Northampton. 
It will consist of displays and demonstrations 
showing the work of the students, applications of 
the latest building research, and the training and 
opportunities offered to young men who choose a 
career in the building industry. The exhibition is 
being arranged by the Northampton County 
Borough Education Committee and the Northamp- 
ton Association of Building Trades Employers and 
Operatives, in co-operation with the Ministry of 
Works, and will be opened at the College of Tech- 
nology, St. George’s Avenue, at 2.30 p.m. on 
Friday, July 4th, by Sir John Brown, K.C.B. 
Other organisations taking part include the North- 
ampton County Borough Architect’s Department, 
the East Midlands Gas Board and East Midland, 


Electricity Board, and the Coal Utilisation Coungij, 
Throughout the exhibition the College work:ho 
will be open to the public and examples of stucents’ 
work will be on view. Between July 5th an 7th 
visitors will be able to see students from technical 
colleges in the region taking part in a brickl:yj 
competition ; in addition, there will be demonstra. 
tions of plastering by members of the industry and 
of the use of portable powered tools. 


Summer ScHooL IN PHOTOELASTICITY. —A 
summer school in photoelasticity is to be held at 
University College, London, from Monday to 
Thursday, September Ist to llth. The course ig 
intended for those who already have some know. 
ledge of the basic principles and methods 0% the 
subject and who intend to set up photoelastic 
laboratories for teaching or research. It will deal 
principally with the design and use of equipr ent, 
including that required for the latest developm :nts 
in three-dimensional investigations, and with the 
scope and limitations of the method, In order to 
allow of an adequate amount of practical work in the 
laboratory, the number attending the school will 
be limited to twelve. The fee will be seven guineas, 
and application to attend should be made to the 
Secretary, University College, Gower Street, 
London, W.C.1. 

Mera LicENcEs ror CoroNATION SOUVENTEs.— 
An announcement by the Board of Trade says that 
it has been decided to license reasonable require- 
ments of copper and zinc alloys for making medals 
and other small Coronation souvenirs for export 
and for the home market. The present severe 
restrictions on the use of nickel and nickel alloys 
will, however, continue in force. Applications for 
licences should be made in accordance with normal 
procedure to the Regional Offices of the Board. 
The extent to which licences can be granted will 
depend upon the availability of the controlled 
metals. The use of copper and alloys containing 
substantial quantities of copper should be avoided 
if any other material (except nickel and nickel 
alloys) is suitable. The licences will be issued under 
the Copper and Zinc (Prohibited Uses) (Board of 
Trade) Sedees. A licence will not carry entitlement 
to any allocation of metal. 


Personal and Business 


Mr. N. McPHeErson has been appointed a director 
of Aluminium Corporation, Ltd. He will continue 
as general manager of the company. 

MatrHew Hatt anv Co., Ltd., 26-28, Dorset 
Square, London, N.W.1, states that it has opened a 


branch office at Abercorn House, Bulawayo, 
Southern Rhodesia. 
Witp-BarFrietp Execrric Furnaces, Ltd., 


states that its Canadian office has been opened, 
under the management of Mr. J. E. Simpson, at 72, 
Grenville Street, Toronto. 

Tue British BROADCASTING CORPORATION 
announces that Mr. J. P. Broadbent has been 
appointed engineer-in-charge of the new television 
transmitting station at Wenvoe, near Cardiff. 

Tue Brusu A.B.O.E. group states that Mr. 
John Ayres, M.I.E.E., general manager of Petters, 
Ltd., Staines, has been appointed managing director 
of that company. Mr. A. E. Carrodus has been 
appointed sales director of Petters, Ltd. 

Tue British THomson-Hovuston Company, Ltd., 
announces the retirement, on July 31st, of Mr. H. E. 
Goody, manager of Mazda lamp and lighting adver- 
tising for the last thirty-one years. Mr. Goody 
has been connected with the electrical industry for 
fifty-three years. 

Tue Mryistry or Suppty announces that Mr. 
Kenneth Gordon, C.B.E., has been appointed 
Director General of Ordnance Factories. e has 
been specially released for this purpose by Head 
Wrightson and Co., Ltd., which company last 
November appointed him deputy managing director 
of Head Wrightson Processes, Ltd. 

Mr. Frank W. Roserts, A.M.I.E.E., for many 
years a member of the traction division of Crompton 
Parkinson, Ltd., Chelmsford, is shortly joining the 
staff of the company’s Canadian agents, Bepco 
Canada, Ltd. He will be technical liaison engineer 
between Bepco Canada, Ltd., and the Gloucester 
Railway Carriage and Wagon Company, Ltd. 

MErTROPOLITAN-VICKERS ELEoTRICAL COMPANY, 
Ltd., Trafford Park, Manchester, announces that 
Mr. E. V. Winstanley, M.I.Mech.E., chief engineer 
in the condenser and gear engineering department, 
has been transferred to the staff of the chief mech- 
anical engineer, for special duties. Dr. W. H. 
Darlington, A.M.I.Mech.E., assistant chief engineer, 
succeeds Mr. Winstanley as chief engineer in the 
condenser and gear engineering department. 
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British Patent Specifications 


address of the communicator are printed in 
nates. When an not illustrated the specifica- 
tion is without drawings. The date firet given is the date of 
application : Som ige pap tend de or Some gaa 
is ie ice of epecificasi be obtained at the Patent 


lopies may 
one Sales Branch, 15, Southampton Buildings, Chancery 
Lane, W.C.2, 28.8d. each. 


MARINE ENGINEERING 


672,608. October 12, 1950.—VEssEL For TRans- 
portinG Mup, N.V. Aannemersbedrijf Voorheen 
Firma T. Den Breejen Van Den Bout, Berg en 
Dal (Groesbeek), The Netherlands, 

The invention relates to a vessel having a cargo 
hold for mud or other water-bearing material which 
is provided with at least one overflow discharging 
overboard. As the drawing shows, inside the ship’s 
hull A are the air chambers B and C, which give 
the requisite buoyancy to the vessel, while between 
these chambers the cargo hold D is contained. 
The bottom of the hold D consists of trap doors HL, 
which hinge at opposite ends, and can be lowered 
to the position indicated by dotted lines. The load 
ig then dropped from the vessel. The hold is pro- 
vided with a number of overflows F discharging 
overboard. They lie considerably below the level of 
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the load line for the load in the hold, which is approxi- 
mately indicated by the dotted line G. When the 
load in the hold has reached the level of the bottom 
of the overflows, this bottom should be just above 
the water line, so that the water can still flow off. 
At the front of the overflow a partition H is pro- 
vided, which can be moved up and down in grooves 
by a small hand winch J. In the lowest position of 
the partition the overflow is quite free, and the 
draining off of water floating on the load can start 
as soon as the level of this water has reached the 
top of the partition and the bottom of the overflow 
respectively. As the load increases, the partition 
is raised, its top always constituting an overflow 
weir. In the highest position of the partition the 
overflow as such is put out of operation. The load 
then reaches the load line.—May 21, 1952. 


HEAT EXCHANGERS 


672,261. June 29, 1949.—Heat ExcHANGERs, 
Kenneth Arthur Spearing, “‘ Geneste,”’ Tyrrells 
Wood, Leatherhead, Surrey. 

Referring to the drawing the superheater com- 
prises two combustion chambers A and B and two 
sections of superheater coils C and D containing 
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fluid, such as steam, which it is desired to heat by 
the flue gases. The first combustion chamber A 
's provided with a burner Z for producing com- 
bustion gases, and these gases are mixed with, say, 
150 to 200 cent excess air to reduce the exhaust 
products of thé combustion chamber A to a suitable 
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temperature for passing to the first section of super- 
heater coils C, the temperature being reduced 
sufficiently to prevent damage to the coils. The 
exhaust products give up a proportion of their heat 
to the superheater coils and are cooled to a tempera- 
ture determined by such factors as the entering 
steam temperature, the economic size of steam 
coils, &c. e cooled flue gases are then reheated 
in the second combustion chamber B by another 
burner F to their original temperature. The exhaust 
products of this second combustion chamber are 
then fed to the second section of superheater coils 
D, where their temperature is reduced to the same 
as it was before reheating. The flue gas is then 
passed to the chimney G. Efficiencies of 66-6 to 
83-3 per cent are claimed.— May 21, 1952. 


SEALING DEVICES 


670,988. July 10, 1950.—Fiurp Sxraz, Brown 
Brothers and Co., Ltd., Rosebank Ironworks, 
Edinburgh, 7, and James Robert Currer 
Waterston, 3, Craigcrook Terrace, Edinburgh, 4. 

As shown in the drawings A is a cylinder filled 
with a liquid B, and C denotes jets of fluid emerging 
from passages D around the mouth of the cylinder, 
each passage being in communication with an 






E 

















gel lite, 













Gem SC 
VIE SO 
Willd SY) 

: 
a) Z Cc 


Y) 
2 
Sh 





Soe 






= : 
NWN 


Ss 





NXQ 


annular chamber HE made by a ring held to the 
mouth of the cylinder. The passages are so placed 
with respect to the axis of the cylinder that they 
each give an axial, a tangential and a radial com- 
ponent to the jet issuing from each passage. In 

ractice, the kinetic energy of the fluid of the jets 
is sufficient to hold the liquid in the cylinder against 
the natural tendency of the liquid to run out under 
the influence of the force of gravity.—April 30, 1952. 


TUBE AND PIPE COUPLINGS 


670,806. September 30, 1949.—Pirz Unions, 
Dunlop Rubber Company, Ltd., 1, Albany 
Street, London, N.W.1, and Paul Brierley, 
of the company’s Works at Fort Dunlop, 
Erdington, Birmingham, 24. 

As the drawing shows, the union comprises a 
pair of nipples each having at one end an internally 
threaded portion, and at the other end a flange 
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extending outwards The flange of the right- 
hand nipple is threaded on its circumference, while 
that of the left-hand nipple is smaller in diameter 
than the threaded flange. The adjacent faces of 
the flanges are spaced apart by a rubber sealing ring 
A located in annular channels. The nipples are 
held together by a coupling nut, and a second 
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rubber ring B is positicned between adjacent feces 
of the nipple and the flange of the coupling nut. 
Each ring is rectangular in section with radiused 
corners. On the threaded flange of the right-hand 
nipple are six equally spaced holes C, and an 
annular channel D is provided in the circumferential 
face of the coupling nut. An annular slot HZ 
is cut transversely through the channel and 
the internal threads of the nut. A cirelip with a 


radial tail lies in this channel, and its tail extends 


through the slot into one of the holes. The ready 
deformability of the rubber rings facilitates the 
coupling of pipes out of line, and a change between 
the axes merely results in the unthreaded nipple 
flange rocking between the rubber sealing rings.— 
April 23, 1952. 


671946. May 14, 1949.—Prre Coupiines, Karl 
Brieden and Ernst Kuhme, trading as Maschin- 
enfabrik Karl Brieden and Company K.-G., 
Bochum-Linden, Germany, and Alfred Heide- 
mann, 17, Behrenstrasse, Herne, Westphalia, 
Germany. 

Referring to the drawing a pipe end A carries a 
connecting member fitting B. The member has a 
conically formed inner surface and is screw-threaded. 
On another pipe end C is fixed a male end fitting D, 
which has a spherically curved outer surface. A 
screw-threaded nut E tightens the coupling. The 
connecting member A has an internal annular 
projection F, and the nut a projection G, which 
may be a continuous annulus or a number of 
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separate projections may be substituted. Both the 
projections bear against the curved outer surface 
of the fitting D. The cup leather H, which has a 
wedge or vee-shaped profile, seats on the curved 
surface of the fitting D and the surface of the pro- 
jection F. The sealing effect of the cup leather is 
due not to the tightening action of the nut, but to 
the pressure prevailing in the pipe-line. In order to 
prevent excessive relative angular displacement of 
the pipes, such as would bring the cup leather off 
the curved surface of the fitting, the nut is provided 
with a projection shown as a rearward tubular 
extension J, which limits angular displacement. 
The position of maximum displacement of the pipe 
is shown in broken lines. A modified construction 
is also shown in the specification. May 14, 1952. 


MISCELLANEOUS 


672,884, January 11, 1950.—GreasE NIPPLEs, 
Didsbury Engineering Company, Ltd., 289s, 
Wilmslow Road, Fallowfield, Manchester, 14, 
and Hiram Kenneth Barton, Mainstone Farm, 
Chinley, near Stockport, Cheshire. 

As can be seen in the drawing the grease nipple 
is normally sealed against the entry of dirt or loss 
of lubricant by means of a sheet metal flap A 
resiliently mounted at one side of the bore and 
co-operating marginally with a suitable annular 
seating in the nipple. Preferably, the flap is formed 
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as a tab integral with a cylindrical or part-cylindrical 
member inserted in an enlarged part of the nipple 
bore. The flap member in question may comprise 
a suitably shaped strip of sheet metal which may be 
sprung into the nipple bore and/or positively located 
therein by a deformation of the bore at the adjacent 
end. The lubricant passage is enlarged towards 
its inner end to provide a flat annular shoulder 
which forms the seating for the valve flap.— May 28, 
1952. 
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Forthcoming Engagements 

Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Engineers’ Guild 

To-day, June 20th.—METROPOLITAN Branco: Caxton 
Hall, Westminster, London, 8.W.1, “ Industrial Rela- 
tions,”” W. Robson-Brown, 6 p.m. 

Institute of Navigation 

To-day, June 20th.—Royal Geographical Society, 1, 
Kensington Gore, London, S.W.7, ** Dead Reckoning 
is no Longer the Basis of Navigation,” Open Forum, 
5 p.m. 

Institute of Physics 

Tues. to Sat., June 24th to 28th.—Royal Technical 
College, G w, Fourth Industrial Physics Con- 
ference and Exhibition: Physics in the Transport, 
Shipbuilding and Engineering Industries. 

Institute of Road Transport Engineers 

To-day, June 20th.—Souta Wates Grovur: Visit to the 
— of the Avon Tyre Company, Ltd., Melksham, 

ilts. 

Tues., June 24th.— MIDLANDS CENTRE : Visit to Adderley 
Park, Birmingham, works of Morris Commercial Cars, 
Ltd., 1.45 p.m. 

Institution of Civil Engineers 
— June 20th.—Great George Street, Westminster, 
mdon, S.W.1, conference on “Civil Engineeri 
Problems in the Colonies, 1952.” =~ 

Fri., July lith.—S ting in Coventry and 
Stratford-upon-Avon. Coaches leave the James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
1 p.m. 


Institution of Electrical Engineers 
Wed. to Sat., June 25th to 28th.—Summer Meeting in 
Trelaud. 





Institution of Mining Engineers 
Wed. te Fri., July 2nd to 4th.—Keele, near Stoke-on- 
Trent, summer meeting. 
Institution of Production Engineers 
Wed., June 25th.—Eastern Counties Section: Visit 
to Suffolk Iron Foundry (1920), Ltd., Stowmarket, 
2.30 p.m. 
Women’s Engineering Society 
Tues., June 24th.—Lonpon Branco: 35, Grosvenor 
lace, S.W.1, annual general meeting, 7 p.m. 





Launches and Trial Trips 


Minas Gerais, oil tanker; built by the Nether- 
lands Dock and Shipbuilding Company, Amsterdam, 
for the Comissao de Aquisicao de Petroleiros, 
Brazil; length between perpendiculars 167-64m, 
breadth 23-09m, depth 11-96m, deadweight 20,000 
tons on 9-18m draught, speed 15 knots; Stork- , 
N.D.S.M. diesel engines, seven cylinders, 8000 b.h.p. 
at 122r.p.m. Launch, June 7th. 

Casar, steam trawler; built by Smith’s Dock 
Company, Ltd., South Bank-on-Tees, for the Devon 
Fishi Company, Ltd.; length between per- 
pendiculars 185ft, breadth moulded 32ft, depth 
moulded 17ft 10in; one triple-expansion engine, 
cylinder diameters 16in, 26}in and 45}in by 27in 
stroke, takes superheated steam at 225lb per 
square inch from a three-furnace boiler. Launch, 
June 10th. 

Azasa, self-trimming collier; built by Hall 
Russell and Co., Lid., for the Crown Agents for the 
Colonies; length between perpendiculars 33ft, 
breadth moulded 46ft, depth moulded to upper 
deck 21ft 6in, deadweight 4000 tons on 19ft 3in 
summer draught; one set of triple-expansion 
engines, 1850 i.h.p., take steam at 220 lb per square 
inch from three coal-burning cylindrical boilers. 
Launch, June 10th. 

CruTHa River, oil tanker; built by R. and W. 
Hawthorn Leslie and Co., Ltd., for the British 
Empire Steam Navigation Company, Ltd.; length 
overall 557ft, breadth moulded 70ft, depth moulded 
39ft 6in, deadweight 18,000 tons; twenty-seven 
cargo oil tanks, two pump rooms, four horizontal 
Duplex pumps, two steam-driven 75kW generators, 
and one 75kW diesel generating Hawthorn-Doxford 
oil engine, six cylinders, 725mm diameter by 
2250mm combined stroke, 7600 b.h.p. at 114 r.p.m., 
two cylindrical boilers. Trial, June 10th. 

CaRDIFFBROOK, cargo ship; built by John Lewis 
and Sons, Ltd., for the Williamstown Shipping 
Company, Ltd.; length between perpendiculars 
250ft, breadth moulded 38ft, depth moulded to 
upper deck 17ft 9in, deadweight 2268 tons ; Lewis- 
Doxford oil engine, 1100 b.h.p. at 145 r.p.m., two 
80kW diesel generators. Launch, June 11th. 

InsHORE, minesweeper; built by Brooke Marine - 
Ltd., for the Royal Navy; length 106ft 5in, beam 
20ft 6in; machinery built by Davey Paxman and 
Co., Ltd. Launch, June 12th. 
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Technical Reports 


The Calculation of Transformer Thermal Data 
from Readings Taken in Service (Ref. Q/T115). 
By M. R. Dickson, B.Sc. (Eng.). The British 
Electrical and Allied Patra tag, bb Associa- 
tion. Price 7s. 6d., postage 3d.—This report 
gives details of methods by which all essential 
thermal data of a transformer or other electrical 
machine can be calculated, to a satisfactory degree 
of accuracy, without the necessity for removing 
the machine from service. Calculations are made 
from portions of the loading and temperature 
curves. Examples are given to illustrate the work- 
ing required. 





Résumé of Available 


Gases in Transformers : 
By M. R. Dickson, 


Information (Ref. Q/T116). 


B.Se. (Eng.). The British Electrical and Allied 
Industries Association. Price 12s., 
postage 4d.—This report gives a survey of the 


information available in connection with the evolu- 
tion of gases from oil-filled transformers. The causes 
of gas generation are reviewed, and an attempt is 
made to give an idea of the types of gases 
associated with certain kinds of faults, or other gas- 
producing occurrences. Some elementary theory is 
quoted, which is of use in the interpretation of the 
analyses of gases found in transformers. Gas detect- 
or relays and other protective schemes and devices 
are briefly described. The published sources of 
information are given in a bibliography. 


The Heating of Panels by Flue Pipes. Fire 
Research. Special Report No. 1. Department 
of Scientific and Industrial Research and Fire 
Offices’ Committee. London: H.M. Stationery 
Office. Price 2s. 6d.—The maximum temperature 
rise of a vertical surface exposed to radiation from 
a flue pipe depends upon the temperature and 
dimensions of the pipe and its distance from the 
surface and the rate of increase of temperature is 
governed by the thermal conductivity, density 
and specific heat of the surface material. The 
report states that the rise in temperature is rapid 
at first, thereafter it is less rapid and only four- 
fifths of the final temperature is reached in one 
hour. The temperature of the flue pipe depends 
upon the appliance and fuel used, and the rate of 
combustion ; it has been measured for different flue 
systems and the results are recorded. 

From the flue pipe temperature the temperature 
of any nearby wooden surface may be obtained 
from a family of curves, given in the report, the 
use of which involves a knowledge of the con- 
figuration factor which is given graphically for 
different lengths of flue pipe. Maximum overload 
conditions cause the test r, but it is not 
expected that a temperature of 932 deg. Fah. will 
be exceeded for more than half an hour. A diagram 
shows the temperatures attained by wooden panels 
in the vicinity under such conditions, and from a 
graph can be obtained the distance at which a 
wooden surface should be kept from a flue pipe to 
limit the temperature rise to a predetermined 

. A section of the report gives the value of 
metal and asi screens placed between the 
pipe and a combustible surface. 





The Zeeman Effect in Astrophysical Spectra. 
III: Bright Line Stellar Spectra (Ref. L/T248). 
By C. E. R. Bruce. The British Electrical and 
Allied Industries Research Association. Price 15s., 
postage 4d.—A study of data available on the spectra 
of bright line stars confirms the view that the 
emission emanates from electrical discharges in 
the star’s atmospheres. The law connecting the 
amount of line broadening, or displacement, with 
wavelength ; the profiles of the lines, including the 
doublet and P. Cygni structures; the dependence 
of the line profiles on the Zeeman patterns of the 
lines in question, are, in the great majority of the 
cases studied, found to be in accord with the view 
that the phenomena are in the main the result of 
Zeeman and not Doppler effect. 





The Static and Dynamic Rheological Properties 
of Dielectrics (Ref. L/T250). By W. Lethersich, 
B.Sc., A.M.1.E.E., F.Inst.P. The British Electrical 
and Allied Industries Research Association. Price 
9s., 3d.—This report deals first with the 
strain/time relation for some dielectrics under 
constant stress, and completes tests described in 
report Ref. L/T17I.° The second part of the report 
concerns the measurement of dynamic modulus 
and coefficient of internal friction, or viscosity over 
a wide range of frequency. Tests covering part 
of this range have already been described in report 
Ref. L/T212. 





Differential Effects in High-Frequency Dielectric 
Heating (Ref. W/T20). By A. Morris Thomas, 
B.Se., F.Inst.P., M.I.E.E. The British Electrical 
and Allied Industries Research Association. Price 
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» postage 3d.—A brief account of the maths. 
matical theory of h.f. dielectric heating is given. 
the theory is extended to include the cases of two 
layers of different materials and of one materia) 
embedded in another. The ratio, R, of the hea 
ee in the two materials as a function ¢ 


requency is discussed. It is shown that jp 

biological applications of h.f. heating the existeno, 
of selective frequencies, i.e., frequencies for which g 
maximum value of R is obtained, is improbably 
notwithstanding that such maxima do occur jy 
special cases, one of which is described. 





A Problem in Radial Heat Flow (Ref. W’/T22), 
By H. Goldenberg, B.Se., A.R.C.8. The British 
Electrical and Allied Industries Research Associa. 
tion. Price 7s. 6d., postage 3d.—The heat e uation 
is solved for the case of a homogeneous sy hericg] 
object embedded in a homogeneous infinite medium 
with constant heat per unit volume per unit tims 
generated in the spherical object only. The solution 
is subject to the restriction that both the spherical 
object and the medium possess equal therm: \! con. 
ductivities and diffusivities. Curves are draw 
showing the transient temperature (1) at the centr 
of the spherical object, (2) at the surface of the 
spherical object, and (3) at a distance from the 
centre of twice the radius. The transient teinpers. 
tures at any points of the spherical object or of 
the medium may readily be calculated from expres. 
sions derived in the report, as, apart from materia] 
constants, these expressions involve only tabulated 
functions. 


The Dielectric Properties of Certain Benzene 
Derivatives in the Solid State (Ref. L/T226). Interim 
report by A. Turney. The British Electrical and 
Allied Industries Research Association. Price 
4s. 6d., 3d.—This report shows how the 
diclectric properties of a benzene derivative, namely, 
penta-chloro toluene, have been measured at 20 deg, 
Cent. over the frequency range 10* to 4-8 x 10" o/s, 
The substance exhibits anomalous dispersion and 
absorption at tho lower frequency end of this range 
which is closely represented in terms of a single 
dipolar relaxation time. The primary purpose of 
the measurements was the search for a possible 
resonance absorption at centimetre wavelengths, but 
no evidence of such an absorption has been found, 
A few measurements at centimetre wavelengths have 
also been made on a second benzene derivative, 
tri-chloro-pseudo-cumene, but with a similar 
negative result in the latter connection. 





Transcription of Electrodynamic Relations into 
Different Systems (Ref. L/T261). By H. Pelzer. 
The British Electrical and Allied Industries Research 
Association. Price 7s. 6d., postage 3d.—For many 
years it will remain n to use simultaneously 
sources of literature written in a variety of electric 

The main problem is not the one usually 
mentioned of converting the respective units, but 
of converting the formule and relations holding in 
one system into those holding in a different system. 
The present report deals with one proposal for 


making this easier. 


X-Ray Studies of Metal Structures (Ref. N /T62). 
By Dr. W. H. Taylor. The British Electrical and 
Allied Industries Research Association. Price 6s., 
postage 3d.—This report, which is a summary of 
recent work in the crystallographic laboratory, 
Cambridge, describes the stage reached in the 
development of a number of researches in which 
X-ray diffraction methods are applied to the 
examination of the textures and structures of 
metals. In every case, the new information obtained 
is of fundamental interest for the fuller understand- 
ing of some aspect of the problems of metal physics ; 
but, in addition, all the projects discussed are at 
least potentially important for their bearing on 
some material or process of technical interest. 








The Measurement of Axial Magnetic Forces in 
Transformer Windings (Ref. Q/T113). By M. 
Waters, B.Sc., A.M.I.E.E. The British Electrical 
and Allied Industries Research Association. Price 
12s., postage 3d.—A simple method is described for 
measuring the axial forces upon windings and 
individual coils of power transformers having 
windings of the concentric type. It is suitable for 
the normal test room and, as far as the outer winding 
is concerned, can be carried out very rapidly during 
a short-circuit test at rated current or less, by 
taking a series of voltmeter readings; no special 
apparatus or connections are required. If the 
forces on the inner winding are required it is usually 
necessary to make some special connections to the 
turns of this winding, so that in this case the method 
cannot easily be applied without having to dis- 
mantle the transformer to remove these connections. 
There is, however, a simple relationship between 


the forces in the two windings, and a oo athe 
cases tests on the outer winding should cient 
for design purposes. 
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